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THE DANGERS OF ELECTRIC 
LIGHTING. 


THE fatal accident at the Health Exhibition last Satur- 
day will doubtless be made the most of by the advo- 
cates of the “ low tension systems ” of electric lighting, 
and again, for a time, dynamo machines having a high 
electromotive force will be looked upon with distrust, 
if not with positive fear. That there is a risk in 
employing such apparatus we have frequently pointed 
out; but the risk might be much reduced if greater 
precautions were employed for the safety of those 
whose duty it is to be in constant proximity to the 
machines. Although as yet unacquainted with the 
particulars of the accident, we think it is not out of 
placeto submit that the terminals of a machine should 
be so placed that it would be impossible for a work- 
man to come in contact with both at the same time. 
In addition to this, various dispositions of the brushes 
or collectors and of the conducting wires will readily 
suggest themselves as means of reducing the chances 
of shocks being received. 

That we shall, so long as installations of the kind 
are insufficiently looked after, hear of occasional fatal 
accidents is very probable ; but this need not cause a 
scare against high-tension machines, which must be 
used if electric lighting or the electrical transmis- 
sion of power is to make any great headway. We 
do not think, however, that engineers have yet given 
enough attention to this subject: the possibility of 
accident should be reduced to a minimum where such 
machines as the Hochhausen 25-lighter, which is said 
to have occasioned the fatality, are used. In mines, 
powder magazines, and in almost every place where 
danger to human life is one of the conditions involved, 
everything that man’s ingenuity can furnish is forth- 
coming for the protection of employés. Indeed, in 
powder magazines we are under the impression that 
the workmen are obliged to wear a peculiar kind of 
shoe or slipper whilst at their duties. Had the poor 
fellow at the Health Exhibition any protection in the 
form of special gloves for his hands ? 

It would be useful information if we could gain 
possession of certain electrical data in connection 
with this sad affair. It is not enough that we know 
the electromotive force at the terminals of the machine 
or between the binding screws of each lamp: we 
require to know the exact difference of potential at 
that part of the circuit whence the shock was derived. 
Even this would be but of little direct assistance unless 
we ascertained the resistance offered by that portion 
of the man’s body which formed the derived circuit. 
That resistance of this kind varies enormously with 
the state of the contact we know, and therefore the 


actual current strength which proves fatal to human 
life can only be a matter of speculation. 

Enough has been said to draw attention to a matter 
which now demands more serious consideration than 
it has yet received; and we trust that one result of 
last Saturday’s fatality will be to suggest to electrical 
engineers means whereby they may render the re- 
currence of such an accident a matter of impossibility. 





THE PHYSIOLOGICAL BEARING OF ELEC- 
TRICITY ON HEALTH.* 


By W. H. STONE, M.A., M.B., F.R.C.P. 


Tr is now about two years since I had the pleasure, in conjunction 
with my colleague Dr. Kilner, of bringing a paper before this 
Society, in which we tried to lay down some rudimentary basis for 
physiological measurement of electricity; and I am happy to 
acknowledge in beginning that the origin of that paper, as it is of 
this which follows, was due to a former president of this society, 
Colonel Webber. The former paper was only preliminary, and 
intended to clear the ground; even in this I cannot for one 
moment pretend to have reached anything like finality. A few 
more observations have been made by as accurate measurement 
as can be obtained, so as to lay, if possible, something like a solid 
foundation for what has hitherto been entirely built on sand. 

In the excellent practical paper + which we had this morning, 
which was followed by one of the most agreeable discussions | 
ever heard, a good deal of the ground was cleared which otherwise 
I should have attempted to cover, and I may therefore take you 
at once to the physiological relations, and I may say that I shall 
not speak about lightning accidents. I shall only incidentally 
speak of it when treating of high tension currents. The same 
thing applies to sight. The injuries to sight, no doubt trom elec- 
tric light, although ultimately due to electricity, depend more on 
the intensity of the light and the associated motions in space 
which light carries with it, than on anything which belongs to it 
as electricity. We have in electric lighting two different things, 
the two extremes of the spectrum—we have incandescent lights, 
and we have are lights. The dangers of the incandescent lights 
are evidently derived from heat vibrations ; the dangers of arc 
lights are as evidently due to actinic and ultra-violet vibrations. 

Perhaps I may be allowed to mention a convenient appliance 
(for this society always has been, and I hope will long continue to 
be, a practical society), in which, with the assistance of Mr. Gard- 
ner, of Messrs. Baker’s, of High Holborn, I have somewhat 
modified the usual goggles. 

The goggles sometimes have to be used for incandescent lights, 
and sometimes for are lights. They have blue fronts to them, 
which keep out the heat rays very fairly ; they have also red sides. 
When I look at an incandescent light, and my eyes get irritable, 
and the conjunctive inclined to be troublesome, I use the blue 
goggles ; when at an are light I shut the sides down and use both. 
I strongly recommend these to electrical engineers. 

We may now proceed to speak about the subject of my syllabus. 
It is there said that electricity, as at present used, is at once a 
source of danger, a possible cause of sickness, and a remedy. 
What I shall mainly consider will be, in the intermediate space 
between the danger and the remedy, certain means of measuring 
the risks of danger, and obtaining something like a basis for de- 
finite facts. I was present as a boy, I am proud to say, at 
Faraday’s lectures and experiments. I served as the subject for 
some few of them ; and all that has occurred since, these enormous 
currents which we are now making use of, were of course then 
practically unknown. But while electricity has been making 
bigger strides than any other physical science, electricity as 
applied to physiology has marvellously hung back, and it is cer- 
tainly still in the anti-Faradaic period. For this I have given 
some reasons : one is in the syllabus, that the knowledge of physics 
and the knowledge of physiology is rarely united, and is to a cer- 
tain extent incongruous, I might even say antagonistic. The 
mind of the physiologist is not the mind of the physicist, and 
there is occasionally a little heating from friction between the 
two. 

There is another reason for it. It is a good thing for the world 
at large, it is a good thing for science at large, when one very big 
man comes and occupies a field. He does all the work that can 
be required. He settles the induction, as Faraday used to say, 
and then he leaves the rest to the computers. This was done to a 
great extent for electricity by Faraday himself. But it sometimes 
happens that a man is too big for his place ; and we had in phy- 
siology one of those men, Duchenne, of Boulogne, whose work has 
not been properly appreciated up to now. But this work was not 
electrical. He experimented with a very rough induction coil ; 





* Read at the Conference of the Society of Telegraph Engineers 
and Electricians, Health Exhibition, July 4th, 1884. 
+ Electric Lighting in Relation to Health, by R, E, Crompton. 
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and I recollect him well in the Paris hospitals—a little man, 
energetic like a Frenchman, not grand to look at, but full of work 
—trotting about examining all the patients with this curious in- 
duction coil of his. It was a very bad coil, but it had the gift of 
exciting muscles ; and by testing patiently and carefully for years 
a number of muscles individually with small pointed conductors 
by means of his induction coil, which was practically only an 
irritator, only an electric needle which he stuck into these muscles, 
he accomplished a great work. He isolated two or three distinct 
diseases not isolated before, but which are now well known. That 
work was physiological, not electrical. Now that old-fashioned 
induction coil is a very complicated, a very uncertain, and a per- 
fectly unmeasured source of force. We do not know—at least we 
have not known—the least in the world what it is doing. We 
know that it tickles up the muscles into activity, and we know 
that if they do not respond naturally, it is an indication of some 
pathological change in the human body. But that is not elec- 
trical ; it has got the name of electricity without being electricity. 
As to electricity pure and simple, I am sorry to say I see great 
evidence that the medical world is somewhat behindhand. 

In a medical periodical the other day I found a review of a work 
on electrical medicine. The first statement which it begins with, 
as a sort of flourish of trumpets, is, ‘There is no mode of mea- 
suring alternating currents.”’ I have not been able to recover that 
extremely foolish statement, and therefore I will not say where I 
saw it, but see it I undoubtedly did. Only on the 28th of June an 
article on galvanic batteries for medical purposes appeared. This 
is written very much more bond fide than the others, and I dare 
say is in the main correct; but I find in this the following state- 
ment :—‘ The resistance of the body varies within wide limits— 
500 to 100,000 ohms.”” These are wide limits; I think they are 
wider limits than the Society of Telegraph Engineers would be 
willing to sanction. If you turn that into current or potential, 


see what would happen to the patient if during the experiment” 


his resistance should vary from 100,000 ohms down to 500; the 
man would simply be burnt up alive. Therefore it is high time 
we should pay attention to this. 

Now, to get something a little more precise. These come under 
the head of common errors or dangers. As to those to life and 
health, I might begin by stating that it is perfectly clear, from 
Mr. Crompton’s excellent paper, that for the powerful currents we 
have been using the accidents and dangers have been singularly 
few; but it does not follow from that that we have a right from 
our present immunity entirely to disregard them, or that cireum- 
stances may not arise when they would become a very serious 
matter. Here of course I take my stand; and I shall appeal 
rather to my friend the excellent President of the College of Phy- 
sicians for confirmation as a physiologist, when, speaking of the 
causes of danger, I say it is obvious that they are not only one. 
When I say only one, I mean the familiar cause of danger which 
we all know in shock from lightning. An instance of such danger 
was the unfortunate man at St. Petersburg who, being short- 
sighted, put his head too near where he was examining the dis- 
charge, and it struck and killed him. We know several such cases. 
The cause of these deaths is obviously shock. There is no post 


mortem appearance found, and they agree with cases of death from . 


concussion of the brain. But, taking them generally, very high 
tension currents, such as lightning, seem to kill, by a shock affect- 
ing the nervous system and brain, instantly. Now, many of the 
deaths which have taken place have not been instant, and we 
must go further afield to find the cause of death. Two other 
causes of death seem to be indicated. There may be actual 
catalytic action, actual decomposition of the tissues of the human 
being; that decomposition I have once seen to occur. It takes 
place of course at one of the poles; in this particular case at the 
negative pole. Secondly, you may have that wonderful coagula- 
tion of the vessels of the body during life which the great 
Virchow has not only pointed out, but has brought home and 
made a household word to every physician. Now, under the de- 
finition of thrombosis of one of the larger vessels, such as the 
heart or the lungs, or the large system of arteries or veins, I 
believe some of the deaths which have taken place from electricity 
to be included. At any rate, from the very mutilated details 
which I can collect as to the death at Birmingham, where a foolish 
player in the orchestra seized hold of the terminals, it seems to 
me very much like a case of thrombosis. He became livid, and 
lived about three-quarters of an hour, which in a case of death by 
lightning would not have occurred. There was apparently a mix- 
ture of asphyxial and thrombotic symptoms, which I have no 
doubt the President of the Royal College of Physicians will recog- 
nise. Therefore I think we must be alive to that as a possible 
accident. But no doubt most of the cases have been from shock 
or syncope. The only accidents I have down of which I can get 
any details are the case at Birmingham, which I have disposed of, 
because the papers said the man lived three-quarters of an hour, 
and therefore it could not have been a death from shock; and 
then there was the celebrated Paris accident of the two foolish boys 
or men who tried to climb over the wires; there was the Hatfield 
accident, and then there was the accident on the Russian yacht. 
If any members of the Society can give me the details as to what 
were the particular classes of machines employed, and whether 
the currents were continuous or alternate, what was the tension 
and also the period at which the unfortunate sufferers lived after 
receiving the shock, it would be most valuable. 

Chief among common errors, let me name imperfect contact. 
Any person accustomed to electric measurements will see imme- 
diately that the very hopeless statement that the body varies from 
500 to 100,000 ohms must be a question of contact—it cannot be 


anything else; and I believe the differences experienced in the 
early days of medico-electricity have been that the contacts have 
been to a degree imperfect that the experimenters and all persons 
concerned did not in the least suspect. Everybody has known for 
a long time that the skin when dry is a very perfect insulator; in 
this country less so than in America. 

The first question which presented itself to me was how to get 
rid of this delicate, this very thin but singularly perfect insula- 
tion, which prevents contact and raises the resistance sometimes 
to 100,000 ohms. I thought simply first of making a hole in the 
patient, and some of my students allowed this. It was also done 
by Prof. John Morgan, of Manchester ; but it is not agreeable, and 
on second thoughts I do not think I should allow it on myself 
again. I used the little hooks used by surgeons, called “ serre- 
fines.’ I passed them through the epidermis, and the actual 
contact can be got in that way; but the patient objects, and I do 
not blame him. I have tried oleate of mercury, which is a good 
conductor, and that answers very well indeed; but, unfortu- 
nately, that is transferred into the patient, and mercury is a 
somewhat powerful agent. Then I thought of strong salt and 
water; and with strong salt and water I may honestly say I have 
succeeded. This method was brought before the British Associa- 
tion; but, besides a good conducting and harmless solution, it 
obviously showed itself to me that through an imperfect con- 
ductor like the skin—a variable conductor—the size of the contact 
must be geometrically infinite as regards any possible current it 
should have to transmit. That, I think, I have achieved by using 
one of these long leaden electrodes rolled in surgical fashion round 
the hand. That, with salt water underneath in some form—say, 
a piece of flannel—acted so well for my small currents that the 
skin resistance, and the cause of failure as I hold it to be, was 
brought down, if not to nil, toa minimum. The argument which 
I should rely upon here would be this. A patient of mine unfor- 
tunately died. I had examined him electrically before that sad 
event, and had got 1,100 ohms resistance by means of lead elec- 
trodes wrapped round his feet. After death, when the poor man 
could suffer no more from my researches, I passed two long silver 
needles, intended for curing aneurisms, three inches deep into the 
soles of his feet—the plantar muscles—that is say, right through 
the epidermis into the muscular tissues ; and, whereas the resist- 
ance had been 1,100 ohms through my large electrodes, it was 50 
more through these long needles. Of course the 50 more was due 
to this, that I had been carrying the poles a little higher; the 
conductor was somewhat shorter, and I was passing the current 
through a little more human tissue than before, and the 50 ohms 
very fairly coincided with the extra distance. This showed that I 
had reduced the skin resistance, if not to nil, at any rate to a very 
small quantity. When these views met the eye of an excellent 
physicist and electrician, Prof. Dolbear, of Philadelphia, he wrote 
me a genial, hearty letter, in which he said he should not deny 
the fact, but he thought a man with his feet wetted in salt water 
was in an abnormal condition. He deserves great credit for the 
word “abnormal.”’ There is no doubt about it ; we do not all live 
with our feet wetted in salt water. Now we do not want to know 
the resistance of the skin, but of the tissues. We know that dry 
skin will run up to any resistance, and so will good insulators ; 
but you do not want to know the resistance of a telegraph line 
when it is beautiful dry weather; it is the minimum resistance 
you want to know; and here I believe the physiological point 
involved is not the maximum, but the absolute minimum. Now 
when you take the resistance of the body, after getting rid of this 
imperfect contact, it comes down to very much less than what has 
been generally given. The 500 ohms which I quoted from a paper 
would not have been put in a year ago; it is a stolen arrow out of 
my quiver, because before that I never saw 500 ohms given as the 
resistance of the human body ; but that it can under certain cir- 
cumstances, especially those of raised temperature, sink to 500, 
I have not the smallest doubt, because I can give actual demon- 
stration of the fact. 

But there is another point that comes out. The resistance of 
the human body is not equal, or anything like equal or similar 
to high tension and low tension currents. it this be true, and it 
is one of the points I hope to go some little way towards proving, 
all our physiological work as to currents as physiological stimu- 
lants will have to be revised in the view of this constant being 
altered. What is the power of these various induction machines? 
We know only very vaguely; it has never been measured or 
allowed for. The induction machines of constant current vary in 
their effects, not only on account of the physiological differences 
in the body or electrical differences in the current, but because 
not so much gets through in the one case as in the other. Take 
any case I have here in my notes. The resistance of a particular 
patient, suffering from diabetes, using 6 cells of my bichromate 
battery of about 1:8 volts each, was from foot to foot 1,210 ohms, 
from right hand to foot 1,350 ohms, and from left hand to foot 
exactly the same number. To the induction current from this 
little coil which I have here, which I have measured and know 
perfectly the electromotive force, it was, as against 1,210, only 
473 ohms. That cannot be an instrumental error. Then from the 
right hand to the foot, as against 1,350, it was 735. I made it 
750, but I was not quite accustomed to the telephone in those days 
as a means of measuring two currents on a Wheatstone bridge, 
and I think that was an instrumental error, only amounting, 
however, to 15 ohms. I have since taken the resistance of a 
gentleman, an excellent clinical clerk of mine, a very praise- 
worthy student of St. Thomas’s Hospital, and besides those merits 
he is 6 feet 3 inches high, and weighs 13 stone. From foot to foot 


his resistance was on the mean of many experiments 930 ohms. 
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From foot to hand, which in his case, taking the external pro- 
minence of the ulma and the external malleolus, measures exactly 
7 feet, so that I had 7 feet of human conductor, the resistance in 
a healthy and athletic condition was only 1,027 ohms, measured 
many times over. With alternating currents from foot to foot, as 
against 930 for a mean of 3 consonant observations, it was 650 ; from 
foot to hand, against 1,027, I had the mean of 3 observations, none 
of which differ much, 820. I think that cannot be an instrumental 
error. I founda trace of this difference in another case where 
the electromotive force, with an ordinary battery, was gradually 
raised, and the same action took place, but in a very much less 
marked degree. It was a case of dysentery, complicated by what 
is called tetany, for which I gave the electricity. The man is 
perfectly well now, and I meet him every morning; for these 
experiments are not dangerous, if anything they are salutary. 
These are his measurements. With two little bichromate cells, 
2,500, 2,600, and 2,600 ohms. With 4 cells, that is twice the 
electromotive force, 2,100, 2,000, and 2,000, three observations 
being taken at 10 minutes’ interval. With 6 cells, 1,800 and 
1,720. With 10 cells, 1,590, 1,450, and 1,440—this was with an 
ordinary battery, making an alternative current merely by means 
of the hand. There was always a rise or fall from polarisation, 
which immediately takes place in the body ; but still allowing for 
there being a constant error in each case, the steady fall of re- 
sistance to electromotive force with these different powers of the 
battery quite agrees with the enormous fall which takes place 
when an induction coil is used. In the induction, which 1s an 
alternating current, we have the advantage of a 
tion, but in doing so a great part of the resistance has disap- 
peared. The body is infinitely more easily traversed, and it is to 
be feared physiologically that we have lost a great deal of the 
delicacy of the test. It seems probable that very low tension 
currents will detect disease earlier than these high speed express 
electric currents which fly through anything, diseased and healthy 
tissue alike. Therefore the older method may physiologically 
prove the more valuable, though here I wish to speak at present 
with some reserve. 

Apother point may be named here. I can show that the resist- 
ance of the body is much altered in disease, and that it also alters 
with the metallic impregnation which takes place in certain 
trades. I have substantiated this with regard to copper, in a 
copper worker, and found a difference of nearly 300 ohms between 
the hand with which he held the hammer, which was impregnated 
with copper, and the other side. I afterwards extracted from his 
secretion 3 milligrammes of metallic copper. With mercury the 
resistance goes down very distinctly, and with lead to a less ex- 
tent, and I am now investigating silver. Silver I can obtain 
electrolytically from the body; as to its exact diminution of re- 
sistance I wish also to speak with reserve. 

Then comes the question, How shall we measure this resistance 
of the human body? When first beginning, I tried a rotating, 
and then a metronomic commutator. The most delicate plan, 
however, especially to a person habituated to play on keyed 
musical instruments, was to use two commutating keys for the 
first and second fingers to manipulate, making alternate contact 
in one or other direction through the body; it was only an in- 
stantaneous contact, aid, by carefully watching the galvanometer, 
tolerably trustworthy readings were obtained. They agreed from 
week to week, from day to day, and from hour to hour. This was 
better than using any metronomic commutator, because there is a 
kind of knack when you are used to a galvanometer: you know 
what it is going to do, and are ready for it. Here is a book full 
of measurements which agree fairly well, and some of which have 
been published; they range generally about 1,000 ohms. A strong 
muscular man, such as Mr. Shackel, one of my clinical clerks, 
gave 920; and Mr. Todd, equally active but of much smaller 
stature, gave 940. Apparently the physiological law holds that 
the muscular size of the limbs to a certain extent compensates 
for the length of lever, and the resistance of men of different sizes 
comes in health to very much the same thing. In disease it may 
differ as much as 300 ohms. I brought before the British Asso- 
ciation, at Southport, six cases of hemiplegia, or paralysis of one 
side—three on the left and three on the right. Of course they were 
selected cases, and the resistance was in the diseased side mea- 
surably less than in the healthy, generally about 300 ohms. This, 
again, I submit, cannot be a mere instrumental error. It must 
be traced, if it is traced, to physiological facts. 

At the meeting at Southport, my friend Prof. Oliver Lodge 
suggested to me, that instead of using a galvanometer and resist- 
ance coils, with an ordinary battery, I had better use an induc- 
tion coil and a telephone. We all know how delicate the telephone 
is in cases of alternating currents; and shortly afterwards I saw 
a very pretty instrument of Prof. Kohlrausch’s named in the 
TELEGRAPHIC JOURNAL, and at once sent for it. There, the in- 
duction coil is mounted on a short metre bridge ; the bridge is 
only one — of a metre long, but the scale underneath the 
metre is divided so as to be read off directly. You have fixed 
resistances of 1, 10, 100, and 1,000 ohms. Those of course prac- 
tically become multipliers to the metre bridge. 

Ihave been using this instrument; but, although very good for 
the measurement of fluid resistance, there is no doubt it measures 
somewhat lower than the ordinary low-tension currents; and it 
has the disadvantage that, when the 1,000 plug is drawn, so con- 
siderable a portion of the induction current passes into the 
patient that he generally jumps out of his bath and makes strong 
remarks. Therefore I have been obli to limit myself to the 
100-plug resistance, which sends a proportion of the current 


through the senseless instrument, though it a little crowds my 


measurements. I therefore procured a very beautiful bridge, also 
designed by Prof. Kohlrausch, three metres long, of which the 
metre wire is wound ten times round a barrel; the edge of the 
barrel is graduated to 100°. so you read by means of a rotating 
contact the wire coils, and then take off the fractional parts by a 
fiducial mark from the graduated-edge. It was suggested by Mr. 
Glazebrook, at a meeting of the Physical Society, that the tele- 
phone was too delicate to be used with this instrument. It is so 
delicate that one single 100th of a rotation of the cireumference 
of the barrel, which has to be multiplied by 10 for the length of 
the wire, on either side of the minimum sound, is perfectly dis- 
tinguishable with a little practice. It requires practice and a 
musical ear. I happen to have an unmusical house physician who 
cannot make the observations half so well as I. With this I have 
been executing a number of measurements, and the resistance 
proves to be entirely different for this instrument and for an ordi- 
nary battery; but if that be a difficulty regarded on the electric 
side, on the other hand it will prove an advantage on the physio- 
logical side, because we shall have a delicate new test of the 
muscular tissue in health and disease, according as it transmits 
one or the other of these currents. Such distinction is by no 
means new. It has long been suggested that there is what is 
called the reaction of degeneration, which has been spoken of by 
Erb and Westphal, two German physicians, and it has been pretty 
well accepted now as a medical fact ; but it will have to be revised 
in the light of different conductivity. 
(To be continued.) 
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DISCUSSION ON THE SEAT OF THE ELECTROMOTIVE 
FORCES IN THE VOLTAIC CELL. 


Preliminary Notes. 


University College, Liverpool, July 29th, 1884. 

The following set of statements are privately issued by me 
solely with the object of securing attention to definite points in 
the discussion on contact electricity, at Montreal, which I have 
been instructed by the sub-committee to open. They are num- 
bered for convenience of reference. I have noauthority whatever 
for appending the names I have appended to some of the state- 
ments ; and in general the whole thing is merely a statement of 
my own personal belief. At the same time, the wording is care- 
fully chosen, and is intended to be correct in detail; and the 
views indicated I have held with greater or less clearness for 
some seven years. I should have small hesitation in believing 
these views to be true, were it not that I fear they are at variance 
with those of Sir Wm. Thomson. Itis in no spirit of presumption, 
but simply in order more easily and distinctly to elicit the truth, 
that I have ventured thus to record them, and I am very willing 
to modify all or any of them on ground shewn. It may be hoped 
that the discussion at Montreal will result in a substantial basis 
of agreement with regard to this elementary and long-debated 
matter.—OLIver J. Lopa@r. 


I.—ORTHODOX STATEMENTS BELIEVED BY O. J. L. TO BE TRUE IN 
THE FORM HERE SET DOWN. 
A.—VouTa. 

1. Two metals in contact ordinarily acquire opposite charges ; 
for instance, clean zinc receives a positive charge by contact with 
copper, of such a magnitude as would be otherwise produced under 
the same circumstances by an E.M.F. of about ‘8 volt. 

2. This apparent contact, E.M.F., or “ Volta force,” is indepen- 
dent of all other metallic contacts wheresoever arranged, hence 
the metals can be arranged in a numerical series such that the 
“contact force” of any two is equal to the difference of the 
numbers attached to them, whether the contact be direct or 
through intermediate metals. But whether this series changes 
when the atmosphere, or medium surrounding the metal, changes 
is an open question; on the one side are experiments of De la 
Rive, Brown, Schultze-Berge ; on the other side of Pfaff, Pellat, 
von Zahn. It certainly changes when the free metallic surfaces 
are oxidised or otherwise dirty. And in general this “ Volta 
force” is very dependent on all non-metallic contacts. 

3. In a closed chain of any substances whatever, the resultant 
E.M.F. is the algebraic sun of the Volta forces measured electro- 
statically in air for every junction in the chain: neglecting 
magnetic or impressed E.M.F. [Verified most completely by 
Ayrton and Perry. | 

B.—THomson. 

4, The E.M.F. in any closed circuit is equal to the energy con- 
ferred on unit electricity as it flows round it. [Neglect magnetic 
or impressed E.M.F. in what follows. } 

5. At the junction of two metals any energy conferred on, or 
withdrawn from, the current, must be in the form of heat. At 
the junction of any substance with an electrolyte, energy may be 
conveyed to or from the current at the expense of chemical action 
as well as of heat. é : 

6. In acircuit of uniform temperature ; if metallic, the sum of 
the E.M.F. is zero by the 2nd law of thermo-dynamics; if partly 
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electrolytic, the sum of the E.M.F. is equal to the sum of the 
energies of chemical action going on per unit current per second. 

7. In any closed conducting circuit the total intrinsic E.M.F. is 
equal to the sum of the chemical actions going on per unit electri- 
city conveyed (E‘JOx), diminished by the energy expended in 
algebraically generating reversible heat. 

8. The locality of any E.M.F. may be detected, and its amount 
measured, by observing the reversible heat or other form of 
energy there produced or absorbed per unit current per second. 
[This is held by Maxwell but possibly not by Thomson, though its 
establishment is due to him.] 


IL—STATEMENTS BELIEVED By O. J. L. TO BE FALSE THOUGH 
ORTHODOX. 


9. 'Two metals in air or water or dilute acid, but not in contact, 
are practically at the same potential. [Sir Wm. Thomson, 
Clifton, Pellat. | 

10. Two metals in contact are at seriously different potentials 
(i.e., differences of potential greater than such milli-volts as are 
—— in thermo-electricity). ['This is held by nearly every- 
body. 

11. The contact force between a metal and a dielectric, or 
between a metal and an electrolyte, is small. [Ayrton and Perry, 
Clifton, Pellat, and probably Sir Wm. Thomson. } 


III.—StraTreMENTS BELIEVED BY O. J. L. TO BE TRUE THOUGH 
NOT ORTHODOX. 

12. A substance immersed in any medium tending to act upon 
it chemically will (unless it is actually attacked) be at a different 
potential to the medium in contact with it, positive if the active 
element in the medium is electro-positive, negative if the active 
element is electro-negative. 


13. The above difference of potential can be calculated approxi- 


mately from the potential energy of combination between the 
substance and the medium; the energy being measured by com- 
pelling the combination to occur and observing the heat produced 
per amount of substance corresponding to one unit of electricity. 

14. In addition to this contact force, due to potential chemical 
action or chemical strain, there is another which is independent 
of chemical properties, but which seems to be greatest for badly- 
conducting solids, and which is in every case superposed upon the 
former contact force, the two being observed together and called 
the Volta effect. Very little is known about this latter force 
except in the case of metals ; and in these it varies with tempera- 
ture, and issmall. In the case of non-metals it is often much 
larger than the chemical contact force. 

15. The total contact force at any junction can be experi- 
mentally determined by measuring the reversible energy 
developed or absorbed there per unit quantity of electricity 
conveyed across the junction. [Practical difficulties, caused by 
irreversible disturbances, being supposed overcome. | 

16. In a chain of any substances whatever, the resultant E.M.F. 
between any two points is equal to the sum of the true contact 
forces acting across every section of the chain between the given 
points (neglecting magnetic or impressed forces). 

17. Ina closed chain the sum of the “ Volta forces,” measured 
electrostatically in any (the same) medium, is equal to the sum of 
the true contact forces ; whether each individual Volta force be 
equal to each individual true force or not. 

18. Wherever a current flows across a seat of E.M.F. there it 
must gain or lose energy at a rate numerically equal tothe E.M.F. 
multiplied by the strength of the current. 


Development of the above and special application to metals. 


19. A metal is not at the potential of the air touching it, but is 
always slightly below that potential by an amount roughly pro- 
portional to its heat of combustion and calculable, at any rate 
approximately, from it. For instance, clean zine is probably 
about 1:8 volts below the air, copper about ‘8 volts below, and so 
on. If an ordinary oxidising medium be substituted for “ air” in 
the above statement it makes but little difference. 

20. Two metals put into contact reduce each other instantly to 
practically the same potential, and consequently the most oxidis- 
able one receives from the other a positive charge, the effect of 
which can be observed electrostatically. 

21. There is a slight true contact force at the junction of two 
metals which prevents their reduction to exactly the same poten- 
tial, but the outstanding difference is small and varies with 
temperature. It can be measured thermo-electrically by the 
Peltier effect, but in no other known way. It is probably entirely 
independent of surrounding media, metallic or otherwise. 

22. If two metals are in contact, the potential of the medium 
surrounding them is no longer uniform; if a dielectric it is in a 
state of strain, if an electrolyte it conveys a current. 

23. In the former case the major part of the total difference of 
potential is related closely to the difference of the potential 
energies of combination, and is approximately calculable there- 
from. In the latter case the total E.M.F. is calculable accurately 
from the energy of the chemical process going on, minus or plus 
the energies concerned in reversible heat effects. 

24. There are two distinct and independent kinds of series in 
which the metals (and possibly all solids) can be placed; one kind 
depends on the dielectric or electrolytic medium in which the 
bodies are immersed, the other kind depends on temperature. 
The one is something like the Volta series, but it is really the 
Volta series minus the Peltier, the other is the Peltier. To 
reckon up the total E.M.F. of a circuit we may take differences of 
numbers from each series and add them together. 


IV.—BRIEF SUMMARY OF THE ARGUMENT. 


25. Wherever a current gains or loses energy, there must be a 
seat of E.M.F.; and conversely, wherever there is a seat of E.M.F. 
a current must lose or gain energy in passing it. 

26. A current gains no energy in crossing from copper to zinc, 
hence there is no appreciable E.M.F. there. 

27. When a current flows from zine to acid, the energy of the 
combination which occurs is by no means accounted for by the 
heat there generated, and the balance is gained by the current; 
hence at a zinc-acid junction there must be a considerable E.M.F. 
(say at a maximum 2°3 volts). 

28. A piece of zinc immersed in acid is therefore at a lower 
potential than the acid, though how much lower it is impossible 
to say, because no actual chemical action occurs. [If chemical 
action does occur, it is due to impurities, or at any rate to local 
currents, and is of the nature of a disturbance. } 

29. A piece of zinc, half in air, and half in water or acid, causes 
no great difference of potential between the air and the water 
(Thomson, Clifton, Ayrton and Perry, &c.), consequently air 
must behave much like water. 

30. If the air were slightly positive to the water, as it is 
(Hankel), it might mean that the potential energy of combination 
of air with zinc is slightly greater than that of water, or it 
might represent a difference in the thermo-electric contact forces 
between zinc and air, and zine and water, or it might 
depend on a contact force between air and water. [If such a 
contact force between air and water exists, it is obviously of great 
importance in the theory of atmospheric electricity, for the slow 
sinking of mist globules through the air would render them 
electrical. | 

31. Condenser methods of investigating contact force no more 
avoid the necessity for unknown contacts than do straightforward 
electrometer or galvanometer methods ; the circuit is completed 
by air in the one case, and by metal in the other, and the E.M.F. 
of an air contact is more hopelessly unknown than that of a metal 
contact. 

32. All electrostatic determinations of contact force are really 
determinations of the sum of at least three such forces, none of 
which are knowable separately by this means. 

33. The only direct way of investigating contact force is by the 
Peltier effect or its analogues. [Maxwell.] 

34. Zine and copper in contact are oppositely charged, but are 
not at very different potentials; they were at different potentials 
before contact, but the contact has nearly equalised them. 

Certain portions of these statements which may appear wildly 
hypothetical, such as 13, are to be justified by figures. The justi- 
fication is not complete, for lead and iron are untractable, but it 
does not affect the main position. 


It was not to be expected, says Science, that this statement of 
views, differing so greatly from those usually held, would be 
received without some protest, and particularly from Sir William 
Thomson, who has been regarded as the chief exponent and 
expounder of the metallic-contact theory. Prof. Lodge was 
perfectly successful in inaugurating a discussion which was full 
of interest ; although it can hardly be said to have contributed 


’ much to the discovery of a substantial basis of agreement, as he 


had evidently hoped. Sir William Thomson presented his own 
views at some length. The subject was one surrounded by great 
difficulties. He thought there could be no doubt as to a difference 
of potential at the zinc-copper junction, but the question of the 
electromotive force of a voltaic cell might be separated from that 
of difference of potential at the junctions. He fully agreed with 
Prof. Lodge in his view of the seat of the “ working-force”’ in the 
cell. The “ working-force” was essentially chemical force. Un- 
doubtedly, in a certain sence, both the chemical and voltaic or 
contact views of the question \: ere correct. 

Prof. Rowland, on being called upon to express his opinion, 
with characteristic frankness, declared that he knew nothing 
about it. Prof. Willard Gibbs called attention to the fact that 
this was a case similar to several other well-known physical 
problems, in which an attempt to determine the exact point or 
place at which a force resides, had not been rewarded with 
success. In such cases much depends upon the standpoint from 
which the subject is viewed, and it sometimes happened that each 
of several quite different explanations of a phenomenon might be 
perfectly correct. This proposition came nearer affording a 
*‘ substantial basis of agreement” than anything else; but it 
cannot be denied that the impression remained on the minds of 
many in the section, that the extreme views were nearly, if not 
quite, irreconcilable with each other. Among the interesting 
results of the discussion was the somewhat unexpected limitation 
put upon the generally accepted idea of the “ potential of a body,” 
by Sir William Thomson. This he defined to be the energy 
expended in bringing unit electricity from an infinite distance to 
a point in air extremely near the surface of the body. 





ON LOSS OF HEAT BY RADIATION AND CONVECTION, 
AS AFFECTED BY THE DIMENSIONS OF THE 
COOLING BODY. 

By J. T. Borromury, M.A., F.R.S.E. 
Read before Section A (Mathematical and Physical Science), 
British Association, Montreal, 1884. 


In the course of a series of experiments on the heating of con-- 
ductors by the electric current, which were carried on during the 
past winter, I obtained a considerable number of results which 
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both gave me the means of calculating the emissivity for heat in 
absolute measure of various surfaces under different circuin- 
stances, and also caused me to undertake a number of special 
experiments on the subject. These experiments are still in 
progress, and I am making preparation for a more extended and 
complete series ; but a brief notice of some of the results already 
arrived at may not be without interest to the British Association. 

The experiments were made on wires of various sizes, some of 
them covered and some of them bare, cooling in air at ordinary 
temperatures, and at normal and also at very much reduced 
pressures. The mode of experimenting was as follows :— 

A current passing through a wire generates heat, the amount 
of which is given by Joule’s well-known law 


CR 
H ~ (1) 
where c is the current, r the electrical resistance, s Joule’s 
equivalent, and u the quantity of heat generated per unit of time, 
each being reckoned in C.G.S. units. Let l be the length of the 
wire, d its diameter, and o; the specific resistance of the material 
at temperature ¢° (at which temperature let us suppose that the 
wire in the given external conditions is maintained by the 


current. Then 
ie ti ael wel 
jnmd awd 
Hence from (1) 
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Consider, now, that the wire suspended in the air is losing 
heat by its surface, and let us suppose that it neither loses nor 
gains heat by its ends. Let n’ be the quantity lost by emission 
from the surface per unit of time. Let e be the emissivity or 
quantity of heat lost per unit time per unit area of the cooling 
surface per unit difference of temperatures between the cooling 
surface and the surrounding; and’ t°® being, as has been said 
above, the temperature of the wire, let 6 be the temperature of 
thessurroundings. Then 


nH’ = wrdl.c(t — 8). (3) 


But when the wire has acquired a permanent temperature, with 
the current flowing through it, there is as much heat being lost 
at the sides as is being generated by the current. In this case 
H = H’; and we obtain the expression for ¢ 


4 ot 
Im d' (t —8@) (4) 

My experiments consist in measuring the strength of the 
current and the temperature of the wire, the latter being effected 
by measuring the electric resistance of a known length of the 
wire while the current is flowing through it, and hence inferring 
the temperature. These being known, and likewise the tempe- 
rature of the surroundings, we have all the data for finding e, 
the emissivity of the surface in absolute measure. The experi- 
ments of Mr. D. Macfarlane giving emissivities in absolute 
measure are well-known, and are of undoubted accuracy. They 
were communicated to the Royal Society (Proc. Roy. Soc., 
1872, p. 93); and the results are quoted in Professor Everett’s 
“ Units and Physical Constants” (chap. ix. sec. 137). These 
experiments were made with a copper globe about 4 cm. in 
diameter, suspended in a cylindrical chamber, with top and 
bottom, about 60 cm. in diameter, and 60 cm. high. The results 
may be briefly summed up as follows :— 

Mr. Macfarlane finds an emissivity of about ;,4,th of the 
thermal unit C.G.S. per square centimetre per second per degree 
of difference of temperatures between cooling body and surround- 
ings for a polished surface, with an excess of temperature of a 
little more than 60° C., and, for a blackened surface, the same 
emissivity with an excess of 5° C. or under. 

Using round wires of small diameter (0°85 mm. and under), 
and with the surfaces either brightly polished or in common dull 
condition of a wire fresh from the maker, I have found a much 
larger emissivity than 35,5. I have obtained different values of 
e for wires of different sizes, varying from 3,55 down to ;};, 
which was obtained with a wire of 0°40 mm. diameter, and with 
an excess of temperature of 24°C. It seems to be shown by all 
the experiments I have made, that, other things being the same, 
the smaller the wire the greater the emissivity. 

To do away with the part of the emissivity which is due to 
convection and conduction by the air, I have commenced experi- 
ments on loss of heat by small wires in the nearly perfect 
vacuum afforded by the modern mercurial air-pump. This part 
ot the subject was experimented on long ago by Dulong and Petit, 
and within the last few years by Winkelmann and by Kundt and 
Warburg; lastly, and much more perfectly, by Mr. Crookes (Proc. 
Roy. Soc., Vol. XX XI. p. 239), though in no case, I believe, were 
the emissivities in absolute measure determined. The conclusion 
come to by all these experimenters is the same, namely, that there 
is a decrease of emissivity due to lowering of the air-pressure, this 
decrease being very small for a reduction down to one-half or one- 
third of the ordinary atmospheric pressure, but becoming very 
great as the vacuum approaches completeness. 

The very interesting experiments of Mr. Crookes seem to show 
that, even with the high vacuum which he obtained, the effect of 
the residual gas in carrying off heat from the cooling body was 
far from being annulled. 

The following table shows the emissivity of a copper wire with 


c= 


bright surface half a metre long, 0-40 mm. in diameter, and 
sealed into a glass tube about 1°5 em. in internal diameter :— 
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The following table may also be found interesting. It shows 
the emissivity in absolute measure of some materials commonly 
used as insulating coverings for wires. 
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Specifying number 
B.W.G, and 
nature of covering. 


Einissivity. 
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SYNCHRONOUS-MULTIPLEX TELEGRAPHY 
IN ACTUAL PRACTICE.+ 


By Prof. EDWIN J. HOUSTON. 


It will interest the public generally to learn that 
Mr. Patrick B. Delany has successfully put into active 
operation his synchronous-multiplex system of tele- 
graphy between the cities of Boston and Providence, R.1., 
a distance of about fifty miles. 

The line is constructed of number six galvanised iron 
wire. For the purpose of securing one wire for 
operation in case of the accidental interruption of the 
other, and with a view to extension of the system, two 
wires have been strung. It will, of course, be under- 
stood that each of these wires is intended for separate 
use under any of the divisions of which the synchronous- 
multiplex system is capable ; viz, any number from a 
single circuit up to seventy-two separate and distinct 
circuits over one and the same wire ; or, as these are 
generally used in actual practice, into six fast, or twelve 
slower Morse circuits ; or into thirty-six, or seventy- 
two printing circuits. 

When the possibilities of the Delany synchronous- 
multiplex system were first brought before the public, 
grave doubts were expressed by some, if not by a 
majority of the leading electricians of the country, as 
to the possibilities of its actual operation under the con- 
ditions of commercial practice. Many believed that 
although it might be operative under the conditions of 
an artificial line, established in the laboratory by means 
of resistance coils and condensers, that when put into 
actual operation the conditions necessary for continuous 
working could not be maintained. 

It may be interesting, briefly to review some of the 
many objections that at the outset were urged against 
the practical workings of the system. As is, of course, 
understood, the possibility of the successful operation 
of the synchronous-multiplex system is dependent on 





* Temperature probably much too low. The wire, sagging 
down, touched the inside of the glass tube in several points. 
+ Reprinted from the Journal of the Franklin Institute, Sept. 1884. 
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the continuance of the synchronous rotation of the dis- 
tributing wheel at the transmitting and receiving ends 
of the line. In Mr. Delany’s system, as the reader will 
probably recall, the synchronous rotation of the discs at 
each end of the line is maintained by timed, electrical 
impulses, thrown into electro-magnetic motor devices, 
by the vibration of similar tuning forks placed one at 
each end of the line. Now it was urged, and perhaps 
with some show of reason, that although it might be 
possible to maintain the synchronous vibration of these 
forks in a room, where any necessary adjustment of 
their rate of vibration could be made by an attendant, 
yet it would clearly be impossible to maintain such 
synchronous vibration at stations widely separated from 
each other, since the mere difference of temperature 
at the two stations would, unless automatically com- 
pensated for, be sufficient to throw the two forks out of 
synchronism, 

Another difficulty that in the opinion of many pre- 
sented an insuperable obstacle to the practical applica- 
tion of the system was the static charge of the line. It 
was thought that the line could not in practice be dis- 
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charged with sufficient rapidity to permit the transfer- 
ence thereon of the numerous separate and distinct 
electrical impulses necessary in this system. It was 
feared that before the line could be freed from the 
charge given it by one impulse, another would be sent 
over it by the distributor, and that these two would 
necessarily interfere with each other. 

These, and many other difficulties, were urged as 
necessarily fatal to the success of the system. It is to 
the credit of Mr. Delany that he has so ‘ingeniously 
met and overcome all these difficulties, and has esta- 
blished his invention on a commercial basis. But let 
the actual facts of the case speak for themselves. 

Dividing one of the wires between Boston and 
Providence into six separate circuits, it was worked 
for long periods at the rate of forty words per minute 
on each of the circuits so established. Dividing the 
line into twelve Morse circuits, it was similarly worked 
at the rate of twenty words per minute on each line. 

Thirty-six printing circuits have been worked 
between the two cities at the rate of from four to five 
words per minute ; while seventy-two printing circuits 
were similarly worked at the rate of from two to three 
words per minute, 


The circuits above referred to have all been operated 
in one and the same direction at the same time, or have 
been operated one-half in one direction and the remain- 
ing half in the opposite direction, or other combinations 
of the same number of separate and distinct circuits 
have been employed. 

In order to practically note the effect produced by 
increasing the length of the line, the two wires were 
joined together at Providence, thus providing one con- 
tinuous circuit from Boston to Providence and back 
again to Boston, with separate grounds at each end in 
Boston. Over this double distance of about one 
hundred miles, the circuits were operated, as above 
mentioned, without any diminution of speed. 

Further experiments introducing artificial resistances 
of 3,000 ohms, or an equivalent of about 300 miles of 
line, and of 2} microfarads of static charge, demonstrated 
the entire success of the system, under these conditions, 
with only a slightly diminished speed. 

Employing the line as a sextuplex, on Saturday, 
July 12, 1884, 1,000 words were transmitted over one 
of the sextuplex circuits Boston vid Providence to 
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Boston, and received at the rate of thirty-five words per 
minute, by sound, by Morse operators, who had never 
seen the system before that week. 

Employing the line as a duodeciplex, 1,100 words 
were transmitted over one of the twelve lines so pro- 
vided, at the rate of twenty words per minute and 
perfectly received by sound. An increase in the resist- 
ance of the line of 9,000 ohms, in addition to the 
normal resistance of the 100 miles of wire, in the two 
wires joined as one, did not affect the synchronism, or 
prevent the perfect transmission of the messages. 

The synchronous-multiplex system of telegraphy has 
now been in actual operation between Boston and 
Providence, under the various conditions above 
mentioned, during the last thirty days. During that 
entire time, the synchronism has been maintained 
between the Boston and the Providence instruments 
without ten minutes interruption, excepting, of course, 
when the instruments were purposely stopped, or were 
interrupted for the purposes of experiment, or were 
disturbed by crosses or breaks in the wires of the main 
line. When thrown out of synchronism by any of 
these causes, the instruments at the ends of this line, 
in all cases, came automatically into synchronism within 
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one and a half minutes, without the intervention of the 
operator at either the Boston or the Providence end of 
the line. 

Mr. Delany has availed himself of the opportunity 
which the additional line afforded him of trying 
practically things for which he believed his system 
adapted, and for which he originally intended it. One 
of the many purposes to which he showed the 
applicability of the synchronous-multiplex system 
would seem to add so greatly to its commercial value 
when in actual operation, that it may be well to explain 
it at length. 

Connecting at Providence one of the sextuplex cir- 
cuits established in one of the wires, to the end of the 
second wire at Providence, a message transmitted 
from Boston, over the sextuplex circuit so connected, 
was received in Boston on the second wire clearly and 
perfectly transmitted. 

This experiment would seem to show that the 
synchronous-multiplex system is applicable not only to 
the connection of terminal stations, whereby the wire 
may be divided into the numerous circuits claimed for 
it, but that the six circuits, for example, obtained from 
a single wire, may be connected at the terminal stations 
at the two ends of the main line where a distributing 
instrument is situated, by independent wires run so as 
to reach the outlying cities beyond. In this manner 
each of these cities will be furnished with an exclusive 
circuit through the divided wire. 

With, for example, a distributor in New York con- 
nected by a single wire with one in Boston, and divided 
into’say six Morse circuits, a single wire, extending to 
Providence, could be connected at Boston to the No. 1, 
of the six multiplex circuits, while Lowell could be con- 
nected to the No. 2, of the multiplex circuits ; Ports- 
mouth to the No.3, of the multiplex circuits ; Worcester 
to the No. 4, of the multiplex circuits ; Lawrence to the 
No. 5, of the multiplex circuits ; and, finally, Lynn to 
the No. 6, of the multiplex circuits, thus affording each 
of these six cities direct circuits over one and the same 
wire to New York, through the medium of the dis- 
tributor at Boston, without any repetition of the 
dispatches. 

In like manner, if so desired, six cities adjacent to 
New York, within distances, of say from 75 to 100 miles 
from New York, might be connected with Boston 
through the medium of the New York distributor, or 
the outlying cities themselves might be put into com- 
munication with each other. 

Under the present system of telegraphic communica- 
tion, nearly all these outlying cities are compelled to 
send their messages on to Boston or New York, from 
which places they are repeated to their destination. 

The connection above referred to may be better under- 
stood by reference to the figure. A and B represent the 
synchronised distributors situated at Boston and Pro- 
vidence respectively und connected with the main line 
wire, Q,Q. The second wire, Q', Q', which ordinarily 
has no connection with the distributors, A and B, is for 
the purposes of this experiment connected in the 
manner shown. In the figure the contacts are con- 
nected in groups of six, or in other words the main 
line, Q, Q, is divided into a sextuplex. The trailing 
arms at A and B, are shown in contact with one of the 
No. 6, contacts at d and h, respectively. Polarised 
relays, R, R', R®, R*, and R‘, are connected respectively 
to five of the six circuits so provided. The sixth cir- 
cuit in this case, it will be observed, is left uncon- 
nected to the polarised relay, R®°. The relays are con- 
nected by means of switches, 8, 8', 8°, 8°, s*, and 8°, 
with the keys, K, K', K®, K*, K*, and K®, whose front 
and back stops are connected with the split battery, M, 
B, grounded at Y. It will also be observed that the 
polarised relays, R, &c., can be connected with the keys, 
or with the ground at X, and can therefore be used 
either for transmitting or receiving. 

The station at Providence is similarly provided with 
the polarised relays, R°, R', R", R, and R”, switches, 8°, 
s', s", s, and 8”, keys, K°, K', K", KY“, and K”, and main 
battery, M', B', split and grounded at Z, and all con- 
nected as shown, 


If now, the circuits being as described, the switch, 
8, at Boston, be placed so as to connect the relay, R, 
with the key, K, a message may be sent over the main 
line, Q, Q, to the Providence end, where it may be con- 
nected with a receiving relay and received. Instead 
of this, however, this circuit is in this case connected 
by means of the wire, m, with the Providence end of 
the second wire, Q', Q'. The Boston end of Q', Q', is 
connected by the wire, 7”, with the relay, R®, which we 
have referred to as not being connected with the re- 
maining circuit of the sextuplex circuits. Under these 
circumstances the message sent from Boston to Provi- 
dence by the key, K, through the relay, R, is received 
at Boston by the receiving relay, R°, the latter relay 
being connected as shown by the switch, 8°, to the 
ground at X. 

When the key, K, at Boston, is connected to its front 
stop as shown, an impulse goes out from the main bat- 
tery, M, B, and traverses the following circuit, viz., 
through the conducting wire, a, a, to key, K, switch, 8, 
relay, R, conducting wire, ), b, c, contact, d, trailing 
arm, Jf, conducting wire, e, ¢, main line, Q, Q, conduct- 
ing wire, g, trailing arm, /', contact, 2, conducting 
wire, 7,7, k, 1, and the remaining seven contacts to ™, 
second main line wire, Q', Q', and conductor, ”, from 
which it passes through the receiving relay, R°®, where 
it is received, and finally to the ground at X, through 
0, 8°, p,q, 7, and 8. 

Now the practical value of this experiment, as has 
already been pointed out, consists in the very evident 
fact that if the message can be sent from Boston to 
Providence over the sextuplex circuit and received 
back clearly and distinctly in Boston over an inde- 
pendent wire, then, since it makes no difference in 
what direction this independent wire may extend, no 
matter how far its distant end may be from the syn- 
chronised distributor, within say the limits of 75 or 
100 miles, important cities, lying within that distance 
of New York, can be readily placed in independent 
connection with Boston, and the outlying cities of 
Boston can be placed in independent connection with 
New York, by the operation of the two synchronised 
distributors, A and B. 

Though the leg, Q', Q', in this case was but 50 miles 
in length, yet, from what we have already said, it is 
evident that much greater distances could be success- 
fully operated in this manner. With printing instru- 
ments, since 72 separate circuits can be maintained, the 
number of cities that can be connected with one an- 
other, by means of but two synchronised distributors 
is clearly very great. 

Central High School, Philadelphia, 

July 17, 1884. 








ELECTRICAL TESTING ESTABLISHMENTS. 





Science, of September 12th, contains the following re- 
marks respecting a subject recently treated of in our 
columns :— 

“The ELECTRICAL REVIEW, seconds the suggestion 
of the Engineer, that ‘an electrical testing establish- 
ment’ be founded in England where any ambitious 
inventor may find the apparatus and conveniences 
which he may need for a proper testing and perfecting 
of his ideas. The REVIEW calls attention to the im- 
possibility of a poor man, however ingenious he may 
be, being able to work upon any improvement in cable 
telegraphy, as, at least, an artificial cable must be at his 
command—a necessity which would cost him several 
thousand dollars. In the same way with experiments 
on electric lamps—the cost of the necessary plant is 
very considerable, and the amount required for sup- 
plies to be used in constant trials is by no means to be 
neglected. 

“The founding of such an establishment for the aid 
of inventors has been suggested by several of the suc- 
cessful members of the class in America, but has not, 
we believe, been carried out. There would, at the 
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start, be the difficulty of deciding as to the worthiness 
of any scheme which might be brought forward for 
development. The inventor is necessarily an enthu- 
siast, and an extremely fickle being, who would come 
in one morning all aglow for a new form to be given 
the carbon filament in an incandescent lamp, and the 
next would have nothing of lamps, but would earnestly 
urge some peculiar construction of telephone cable to 
get rid of the ‘cross-talk.’ This constant jumping, 
accompanied by the necessary amount of perseverance, 
leads him finally to some goal, but at the same time 
makes him an obnoxious companion to the steady- 
going workman who must needs follow him, nothing 
being more discouraging to an artificer than to see the 
results of his one day’s work overthrown on the next. 
“Tt may be urged that the man with capacity for 
improving the methods of the world’s work will sooner 
or later, but surely, push himself forward into a posi- 
tion where he can help himself through a connection 
with some rich telegraph, electric light, or manufac- 
turing company, where his powers will have full play, 
and his suggestions be listened to and put in effect. It 
should also be considered whether, in establishing any 
‘helping-hand’ arrangement, the principal or only re- 
sult would be to assist those for a time who give promise 
of valuable development, but who are lacking in the 


strong fibre necessary for successful accomplishment. 


Notwithstanding all objections, it may appear to some 
that the possibility of enabling some one worthy man 
to bring his work to perfection 10, 20, or 30 years 
before he could if left to his own unaided resources, 
would justify the expenditure of considerable sums on 
what would be found to be the chaff of inventions. 
What the result might be is very difficult to say. 
There might be some very successful work done in 
such a laboratory, properly guarded, and where the 
applicants were kept as constantly as might be to their 
purpose ; there certainly would be a vast number of 
cranks knocking at the door. 

“The editorial in the ELECTRICAL REVIEW brought 
out a response from one of the ‘electrical schools’ of 
England, which shows the result of the trial of such a 
method of aiding inventors, although a free use of the 
laboratories could not be offered. In this reply it is 
stated that the school has for several years openly 
offered the facilities of its laboratories to any inventor 
who may come forward, and wish such facilities to aid 
him in perfecting his work, and that as yet they have 
received but two applications, both of which were with- 
drawn on account of the remuneration which the 
school felt called upon to ask. One of the applicants 
was a cable company, and considered 5s. a day too 
much for the use of the very extensive apparatus 
required, and the other looked upon £5 as excessive 
for the use of power and a dynamo with skilled super- 
intendence and advice. 

“As the most feasible solution, for the present, of 
the question, how to advance the uses of electricity, 
many of our large telegraph, telephone, and electric 
light companies have established testing laboratories 
for the use of their employés, and give regular em- 
ployment to professional inventors whose researches 
are directed by the officers of the company ; but little 
is done in these laboratories to promote research by 
persons not connected with the companies themselves. 
Our universities and technological schools, in many 
cases, possess well-equipped physical laboratories, con- 
taining electrical testing apparatus for the use of the 
students. These laboratories exist for the purpose of 
promoting research, and might, under suitable restric- 
tions, be thrown open to inventors as well as to students. 

“However the difficulty is to be met, it is un- 
doubtedly the case that research, looking to the utilisa- 
tion of electricity as a motive power and as a source of 
light, is fettered and hindered by the expense of the 
apparatus required. If a special laboratory, to be under 
the direction of suitable persons, could be established 
in this country for the promotion of electrical research, 
especially for research in those branches that necessitate 
the employment of expensive apparatus, invention in 
these branches would be stimulated, and the whole 


community would be the gainer. In France the profits 
of the late International Electrical Exhibition have 
been devoted to the establishment of an_ electrical 
laboratory. Perhaps the managers of the forthcoming 
electrical exhibition in Philadelphia may take the 
hint.” 








THE BRUSH PATENTS IN AMERICA. 





“ THE action,” says an American contemporary, “which 
was brought in the United States Circuit Court of the 
southern district of New York, on December 3rd, 1880, 
by Charles F. Brush and the Brush Electric Company, 
against C. H. Condit and others, now represented by 
the United States Electric Lighting Company, has been 
dismissed by Judge Shipman. It will be remembered 
that the complainants alleged an infringement by the 
defendants of two separate patents granted to Mr. Brush, 
one for metal-plated carbons and the other for the well- 
known ring-clutch movement employed to regulate the 
carbons in the Brush are lamp, a device which was 
asserted to have been used in a large number of the 
Weston are lamps made and sold by the defendants. 
The suit has been pending nearly four years, and a vast 
mass of evidence has been taken on both sides. The 
case was argued before Judge Shipman at Hartford by 
consent of counsel in March last, the hearing occupying 
eight days. The judge has now decided that the claims 
of the ‘clamp patent,’ properly construed, are not 
anticipated by the well-known English lamp of Slater 
and Watson, embodying a very similar mechanism, 
which was set up as a defence, but that a lamp con- 
structed in 1876, by one Charles H. Hayes, an employé 
of Wallace and Sons, of Ansonia, Connecticut, did, in 
fact, embrace a construction and mode of operation sub- 
stantially the same as that claimed as new in the patent 
of Brush, and, therefore, furnishes a complete antici- 
pation of such claims. The complainants contended 
that the lamp of Hayes was an abandoned experiment, 
inasmuch as but one of them was ever made. The 
evidence, however, showed that it was practically used 
in public, The judge says :— The case is that of the 
public, well-known, practical use in ordinary work, 
with as much success as was reasonable to expect at 
that stage in the development of the mechanism belong- 
ing to electric are lighting, of the exact invention which 
was subsequently made by the patentee, and although 
only one clamp and one lamp were ever made, which 
were used together two and one-half months only, and 
the invention was then taken from the lamp, and was 
not afterwards used with carbon pencils, it was an 
anticipation of the patented device under the established 
rules upon the subject.’ 

“The bill for the metal-plated carbon patent was 
dismissed, with costs, upon the complainants’ motion. 

*“ As we have already remarked in relation to this 
case, no fundamental principle of importance is involved 
in the decision. The clamp mechanism of Brush, 
although perhaps the cheapest and most convenient, is 
only one method among many of effecting the desired 
result of controlling the movement of the carbons, 
so that the competitors of the Brush Company, in case 
the patent had been sustained, would probably have 
done nothing more than alter their mechanism at a 
comparatively small expense and go on with their 
business. 

“ But the result of the litigation must nevertheless 
have been severe disappointment to the complainants, 
as they appear to have confidently expected a decision 
in their favour, and in that event would, at least, have 
been able to collect a large amount of royalty from their 
competitors on account of past infringement upon the 
patents, even though some other device not covered by 
the patent should hereafter be substituted by them for 
the ring-clutch. Inasmuch as the Hayes mechanism 
was never patented at all, this decision virtually makes 
the ring-clutch movement of the are lamp public 
property. An appeal to the United States Supreme 
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Court will doubtless be taken by the complainants, 
although in view of the circumstances of the case as 
developed in the testimony taken by the defence, there 
would seem to be but little reason for them to hope for 
a reversal of the decision of Judge Shipman. If the 
decision had turned upon the question whether or not 
the defendants’ apparatus was an infringement of tine 
patent, the prospect might have been very different, 
but it really amounts to a question of fact as to 
the public knowledge and use of the Hayes lamp, 
and upon this point it is not very likely that the 
Supreme Court can come to a different conclusion from 
the Circuit Court. 

“The claims of the Brush patents on electric light 
apparatus are many of them of such a broad and sweep- 
ing character, that if sustained they would have gone 
far to ensure to the Brush Electric Company a virtual 
monopoly of arc lighting, but the unexpected strength 
of the defence, and the able and thorough manner in 
which it has been developed, has now practically des- 
troyed two of the patents, and thus materially weakened 
the position of that company. 

“Tt now seems probable that the comparative future 
progress of the principal are lighting companies will 
depend much more on the actual merits of the apparatus 
presented to the public than upon the results of litigation 
which may hereafter take place between them, a result 
at which the public at least can have but little occasion 
to complain.” 








ON THE VARIATION OF THE RESISTANCE 
OF CARBON UNDER PRESSURE.* 





By T. C. MENDENHALL. 





ABOUT two years ago, in a brief paper read before the 
meeting of the National Academy, I called special 
attention to the influence of time on the change in the 
resistance of the carbon disc as used in the Edison 
transmitter. I had occasion at the conclusion to refer 
to some investigations on the resistance of carbon under 
pressure that had been made by Professors Tomlinson, 
Sylvanus Thompson, and Barrett, and to make the 
remark that the theory which had been suggested by 
these gentlemen to account for the variation of the 
resistance was not sufficient to entirely account for the 
facts. These gentlemen affirmed that it was an 
alleged effect due solely to the variation of the contact 
resistance between the electrodes on which the carbon 
buttons were placed and the electrodes themselves. 

A somewhat pronounced notice of this paper appeared 
in Nature, in which the effect was spoken of as an 
alleged effect, and that there was no evidence of a true 
change in the carbon, as I had said there was. This 
was followed by an article by Professor Sylvanus 
Thompson, in which he quotes Professors Barrett and 
Tomlinson as agreeing with him that there was no 
true change of resistance in carbon under pressure. 

A short time ago I attacked the problem again. I 
undertook to settle it, not with reference to the time 
effect nor with reference to a quantitative change of 
the resistance, but solely to determine whether there 
was areal change in the resistance of carbon under 
pressure. I began with hard carbon because it is 
easier to make a crucial test. The method consisted in 
passing a current through a rod of hard carbon. I 
used various rods, one of which was an electric light 
carbon. The copper was removed with the exception 
of a centimetre in width at each end. Corks were in- 
serted over the ends of the tubes, the inside of these 
corks being hollowed out clear around and mercury 
poured in so as to make as perfect a communication as 
possible. There were unquestionable and invariable 
results showing a diminution of the resistance of 
carbon by pressure. It was small but invariable. 





* Read before the American Association for the Advancement of 
Science. 


There was not a single swing of the galvanometer in 
the opposite direction. 

I was aware that this experiment was not a new in- 
vestigation. Prof. Tomlinson presented in January, 
1882, a paper to the Royal Society on the influence of 
stress and strains on physical forces, in which he 
proved a change in resistance of carbon under pres- 
sure. Prof. Thompson seems to be unaware that the 
person he quotes as opposed to this view had previously 
established the fact. 

I compressed the rod laterally, so that there could be 
no possible modification of the contacts by the applica- 
tion of the pressure. 

I then experimented with soft carbon, although 
being true for hard carbon it would follow naturally 
that it was true for soft carbon. I had a couple of 
tubes with the ends ground obliquely, so that when 
they were brought together it made a V-shaped tube. 
The attaching of the carbon button inside one of these 
tubes was a matter of considerable delicacy, as the 
buttons are very frail, but I succeeded in getting 
several attached by means of mucilage. A _ little 
mercury was poured in each tube, so that the whole 
surface of the button was covered, The mercury in 
each tube was kept at the same height. 

I did not determine the absolute resistance, but there 
were very large changes. For instance, when there 
was a pressure of 3 mm. of mercury, I had a resistance 
of 230 divisions of scale (using a high-resistance galva- 
nometer), and for 60 mm. of mercury the resistance 
fell to 96 divisions. 

The experiment is not completely satisfactory, 
because we are sending our current and measuring our 
resistance through the same surfaces through which the 
pressure is transmitted. 

I was very anxious to ascertain what had been done 
by Prof. Barrett, as it was stated that he had tried this 
same experiment, with mercury electrodes, and had 
obtained no effect. Prof. Barrett has communicated to 
me a detailed account of his experiments, and I may 
be pardoned for sketching them as he has acknowledged 
they were faulty. A U-shaped tube was used with the 
button fastened inside, a short distance from the end. 
Mercury was then poured in the tubes, care being 
taken to exclude the air so as to get perfect contact. 
The pressure was brought about by one column only. 
In this experiment, he was not pressing his carbon 
button, but only one side of it, the mercury on the 
other side remaining constant. 








THE POST OFFICE AND TELEGRAPH 
SERVICES. 


In a leading article on taxation the Scotsman, dealing with the 
Post Office and Telegraph Services, says :— 

“ Taking up the two branches into which the revenue services 
thus naturally divide themselves, it will appear to many that the 
principle of including the Post Office and Telegraph costs under 
the head of public taxation is more capable of being called in 
question than are the other services. They are in no sense a tax, 
because every person who enjoys the services of these departments 
gets work done for him which by no possibility could he do for 
himself for many times the amount expended. We in Scotland 
have especial reason to object to the revenue view of the Post 
Office, as it deprives many localities of services and benefits which 
are freely extended to other parts of the kingdom. One or other 
of two things should be done to relieve the country (and more 
especially Scotland) of the burden which this method of treating 
the postal service lays uponour shoulders. If a minimum revenue 
were demanded of the Post Office, leaving the Postmaster-General 
free to expend all beyond in useful extensions, some benefit would 
be experienced; or, on the other hand, the principle might be laid 
down by Parliament that no revenue should accrue till every part 
of the kingdom had obtained the reasonable postal and telegraph 
facilities accorded to all other parts. The work of postal and 
telegraph extension is one in which the Post Office is perpetually 
hampered ; and between the requirements of the people and the 
requirements of the Treasury it is placed in an invidious and un- 
pleasant predicament. The principle that no new post office, no 
new country run, no new telegraph office shall be established 
unless the revenue from it will pay expenses at once, is vicious in 
principle and inconsistent in action. ere is no possibility of ex- 


tension of any branch of business unless the person engaged in it 
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risks a loss till the profit has time to grow. Thus the principle 
under which the Post Office is fettered as a revenue department is 
opposed to ordinary business principles, and is at once irrational 
and deficient in enterprise. On the other hand, the proof of its 
inconsistency is seen when we know that no existing post or 
telegraph is put to the test of its paying capacity. Although 
progress is the feature of the age, it is not to be doubted that 
many places now enjoy a post where the revenue from letters is 
insufficient to pay the postman’s wages, and that many telegraph 
offices exist where the revenue falls short of the annual cost of main- 
taining the wires and working the instrument. If an inquisition 
were held at stated times, and all posts were removed and tele- 
graph offices were closed which offended against the revenue canon of 
the Treasury, there would be an outcry under which even the per- 
manent officials, who do not depend on a vote in the House, would 
quail. But this practice is virtually applied to every new project, 
although experience would seem to show that, in most cases, the 
absence of proof of revenue really rests on absence of opportunity 
for earning it. To the extent thus indicated, there may be good 
grounds for saying that the Post Office revenue should not be 
swelled by the amount spent in earning it, and to that extent at 
least the annual estimates might fairly be amended. The rates 
of pay for work could be controlled by the Treasury, and the costs 
could be shown in detail in estimate form. But while the Post 
Office goes furthest in sustaining Mr. Gladstone’s plea for exclud- 
ing the cost of revenue collection from comparative statements, a 
step further might be made in the same direction, so as to let the 
Post Office working cost be excluded altogether.” 








REVIEW. 


L’Industrie de VEclairage Electrique en 1883. (The 
Industry of Electric Lighting in 1883.) Par M. 
PH. DELAHAYE. Paris: Imprimerie de la Société 
Anonyme de Publications Périodiques. 


The author gives here a summary of the principal 
applications of the electric light,and shows under what 
conditions it offers manifest advantages. He admits 
that during the last twelve months there has been no 
invention or improvement calculated to give a new 
direction to this new industry. He considers, however, 
that a real progress has been effected, since the number 
of installations has been increased, and the companies 
have renounced enterprises which offered no prospect of 
advantage. Such enterprises, in England at least, are 
but too numerous, and, under the present law, their 
number is not likely to diminish. 

The author has little hope of seeing the problem of 
household electric lighting solved by means of batteries. 
He remarks that if we wish to obtain electricity at a 
relatively moderate price we must transform our rooms 
into laboratories, and if we employ elements more 
easily managed we find that glow-lamps, for an equal 
intensity of light cost from fifteen to twenty times as 
much as gas. 

Concerning accumulators he considers that in certain 
cases they may render real services, but that they can- 
not be considered essential to every electric installation. 

The attempt to increase the electric yield of dynamo 
machines, which already reaches 90 per cent., M. Dela- 
haye pronounces working for the pure love of art. He 
even thinks that, save in exceptional circumstances, 
electricity ought not to pretend to supersede gas. 
Whilst fully admitting the advantages of the electric 
light (such as the decrease of the risk of fire and ex- 
plosion, the facilities for delicate work, and the almost 
complete suppression of the heat and the products of 
combustion), he concludes with the following passage : 
“We do not think that the gas interest need be alarmed 
beyond measure at these efforts, since gas has at its dis- 
posal necessary and sufficient resources to conjure every 
danger if ever a courteous (?) rivalry should degenerate 
into a serious competition.” 








Thunderstorms and Telegraph Instruments,—We 
should be glad if those of our readers who are con- 
nected with the working of telegraphic apparatus 
would inform us of instances where they have found 
the coils in telegraph instruments fused during the 
exceptionally severe thunderstorms of the past few 
months, and at the same time state the form of pro- 
tection from lightning adopted. 


NOTES. 


Electrie Lighting—A report to the Brighton Town 
Council this week stated that the executive committee 
of the Brighton Art Loan Exhibition, being desirous 
that the Corn Exchange should be lighted by electricity 
during the exhibition, and hearing that the engine- 
power on the premises is not sufficient to admit of the 
effective lighting of the whole Pavilion property, 
applied to the Pavilion committee for authority to ob- 
tain it from some other source, and at a meeting on the 
15th September it was resolved “ That this committee 
will permit the exhibition committee to obtain, from 
a source outside the Pavilion, electricity for lighting 
the Corn Exchange during the exhibition, provided all 
the wires and apparatus on the Pavilion Estate are 
fixed to the satisfaction of the Borough Surveyor and 
of the companies in whose offices the buildings are 
insured, and this committee is strongly of opinion that 
the arrangements for obtaining such additional elec- 
tricity should be made with Mr. Volk.” 


The gas committee at Brighton, on the 22nd of 
September, considered the question of the improved 
lighting of the front of the town, and _ resolved 
“ That the electric lighting sub-committee be requested 
to visit Colchester, for the purpose of inspecting and 
reporting upon the system of electric lighting in 
operation in that borough; that they be also 
authorised to visit other towns where systems of 
electric lighting are in operation ; and that a sum 
not exceeding £50 be set apart to defray the expenses 
of the deputation.” Mr. Magnus Volk has been 
requested to accompany the committee. 


The Hammond Electric Light and Power Supply 
Company, Limited, has fitted up one of Mr. James 
Laing’s new vessels (No. 295) with a most complete 
outfit of incandescent electric lighting, consisting of a 
duplicate plant for 150 20-C.P. lights. Each plant 
consists of a Westinghouse high-speed single acting 
engine and a new pattern slow-speed Ferranti dynamo 
and exciter coupled together and mounted on one 
baseplate and running 600 revolutions per minute. 
The Westinghouse engines used have two cylinders, 
9 in. bore and 6 in. stroke, steam acting on one side of 


- the piston only. All wearing paris are kept constantly 


in compression and knocking therefore cannot occur, 
The generators have been specially designed for ship 
lighting, the slow speed making it practicable to couple 
direct to the engine, all risks due to intermediate gear 
being dispensed with and the space required brought 
down to a minimum. All parts are to gauge and 
interchangeable, the wearing parts being arranged so 
that they can be replaced by any ordinary mechanic, 
as the electrical parts of the machine have been made 
permanent and free from wear. Another feature is 
the extreme lightness of the revolving parts of the 
machine. The engines are coupled to the dynamos by 
means of the company’s new flexible couplings, thus 
none of the vibration on the crank shaft is communi- 
cated to the dynamo. The oiling arrangements have 
been very carefully worked out so as to reduce the 
attendance to a minimum. From one elevated oil 
vessel all the parts are oiled through a system of pipes, 
a small valve being placed at each bearing to regulate 
the supply to each part. After passing the valve the 
oil is usable as it enters the bearings. In case of 
heating, the valve can be fully opened and the 
pressure due to the elevation of oil vessel will force oil 
through and cool down very quickly. The wires have 
been specially prepared for this company to suit this 
class of work, and are well protected throughout from 
all external injury. A great source of trouble is said 
to have hitherto arisen in ship lighting from the lamps 
shaking loose in their holders through vibration of the 
vessel ; this, however, has been overcome by the com- 
pany’s new holder, which is fitted to all the lamps, 
and is self-locking. This holder is mechanically very 
strong and does away with the breakage of the pla- 
tinum loops of incandescent lamps. The lamps are 
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run in parallel are, the E.M.F. being 100 volts. The 
current to all parts of the vessel is controlled by the 
company’s switches fitted to each lamp or group. The 
switches are very efficient and elegant in appearance, 
and so simple of construction as to make it almost 
impossible to get out of order. The special feature is, 
that the contact surfaces when making or breaking, 
wear smoothly together, keeping the surfaces bright 
and clean; they break simultaneously at two points, 
without any jerking action caused by the surfaces 
separating. All the parts are made by special tools, 
and are exact duplicates of each other. Each lamp or 
group is also fitted with a safety fuse to protect the 
wires in case of accident to any branch. The two 
plants are set side by side in a small recess of the 
engine room, measuring 12’ 6” x 7’ 6” x 6, only 
open to the engine room, and allowing a passage 
round the back to get at any part of the plants. The 
stop valves are placed together and close to a switch 
board, so that the engineer standing in one place can 
start and stop the engines or put either plant on to 
part or whole of the circuit. 


The new screw-steamer San Martin, built by Messrs. 
Napier, Shanks and Bell, Yoker, for the Lloyd-Argen- 
tino S.S. Company, and presently lying in the Queen’s 
Dock, was on Monday evening lighted throughout with 
the electric light, the installation being by the Edison 
and Swan United Electric Light Company. This com- 
pany has fitted 50 passenger ships’ installations, and by 
the experience thus gained it has been enabled to 
perfect its system, and overcome many difficulties 
which beset it in the earlier days of electric light- 
ing. In the San Martin the motive power is supplied 
by a 10-H.P. Tangye vertical engine, which, by means 
of a cotton rope, drives a 200-light Edison-Hopkinson 
dynamo, made by Messrs. Mather and Platt, of Man- 
chester. The wires whichconvey the current from the 
dynamo-room to all points of the ship are protected 
behind mouldings, suitably combined in harmony with 
the general decorations of the ship. The total number 
of lights is 157. Each state-room is furnished with a 
light, and provided with a switch by which the passen- 
gers will have complete control over it. The dining 
saloon is well lighted by two-light pendants supplied 
by Messrs. M‘Geoch & Co. The entire work has been 
completed under the inspection and to the satisfaction 
of Senor Brugo, President of the Argentino Company, 
7 — of the Edison-Swan staff.— Glasgow 

erald. 


The Anglo-American Brush Electric Light Corpora- 
tion, Limited, has received an order from the Admiralty 
authorities to supply electric light search apparatus for 
installing on board H.M.S. Cleopatra, Reindeer, and 
Linnet. The plant to be fitted upon each vessel con- 
sists of a “D,” Victoria compound-wound dynamo, 
which shall be capable of producing a single light of 
25,000 actual candles. These machines are of the slow- 
speed type, designed by the corporation specially for 
ship lighting, and will be driven at a speed of 600 revs. 
per minute. The engine to be employed in each case 
will be one of the new and improved type of Brother- 
hood 3-cylinder direct acting engines. The projector 
supplied in each instance will be of the most approved 
type, and fitted with inclined hand-lamp. The cor- 
poration has also received an order to supply a No. 8 
Brush machine and lamps for lighting the forth- 
coming Exhibition of the Fine Arts Society of Dundee, 
to be held in that town. The Driffield and East 
Riding Oil Cake Company has requested the same 
company to light its oil works; the plant to be em- 
ployed will consist of a D, Victoria dynamo, 130 incan- 
descence Victoria lamps, together with all the necessary 
cable, switches, cut-outs, &c. In addition to the above, 
an order has been received during the last week or so 
from Finland, for the necessary plant to light the 
theatre at the town of Bjorneborg. The plant to be 
employed will consist of a D, Victoria compound- 
wound machine, 130 Victoria incandescence lamps, 
together with all the necessary cable, cut-outs, and 
fittings. 


The offer of the Great Western Electric Light and 
Power Company to illuminate St. Mary Street, Cardiff, 
with a number of incandescent lamps for £167 a-year 
has been accepted. 


A conversazione was held at Guy’s Hospital on 
Wednesday. As on former occasions, it was thronged 
with people, it being estimated that at least three 
thousand were present. The various parts of the 
building into which visitors were allowed to go were 
lit by the electric light. 


The Thomson-Houston Electric Company has just 
made a new contract with the City of Quincy, Ill., to 
supply 115 additional lamps; also, a contract to light 
the City of Akron, O., with 150 lights; and an order 
has been received for a 40-light machine for the Steere 
Woollen Mills, Providence, R. I. The fifth large 
dynamo has recently been added to the plant at the 
Bridgeport Electric Light Company, and another ma- 
chine has been sent to Brooklyn, N. Y. This makes 
100 Thomson-Houston lights in the Eastern District, 
and 100 in the Western District of Brooklyn. The 
Rush Street Bridge in Chicago has six Thomson- 
Houston lights of 2,000 candle-power each, two being 
signal lights to warn approaching vessels, while the 
other four light the roadways and footpaths. Several 
difficulties presented themselves in the lighting of the 
bridge, but they were all successfully overcome. The 
lights are run by a special 10 horse-power independent 
vertical engine of the New York Safety Steam Power 
Company. The Lynn, Mass., Electric Lighting Com- 
pany are moving into a new station. The Gloucester, 
Mass., Electric Light Company has put in a plant of 
50 divided are Thomson-Houston lamps, which are 
giving satisfaction. Waterbury, Conn., Dist. Tele- 
phone and Electric Company has a Thomson-Houston 
plant of 100 lights.—Zlectrical World. 


The City of Montreal has been served with a writ in 
connection with the action which the Canada Electric 
Light Company is taking to secure the contract for 
lighting the streets. The city solicitor has been noti- 
fied of the granting of an interim injunction restrain- 
ing the city from entering into the contract with the 
rival company, the Toronto Electric Lighting Com- 
pany. The 7oronto Globe states that the city council 
is proposing to pay three times the cost of the gas dis- 
placed, and further says :—‘ The arrangement proposed 
to be made is a most wasteful one. We have had an 
opportunity of conferring with an experienced elec- 
trician not connected with either company. His 
opinion is that 100 lights can be run in this city for 
even less than the 40 cents per light per night at which 
we have estimated the expense. Our estimate, he says, 
would give a very handsome profit to the company 
which had a contract at such a figure. In the face of 
this statement we should think the respectable majority 
of the council would hesitate to share the responsi- 
bility for the flagrant job which it is quite evident a 
minority is seeking to force upon it. No one should 
be humbugged by American statistics on this subject. 
In many American cities electric lighting has been the 
subject of fearful jobbery, in others the companies are 
burdened with costly royalties, and in others the con- 
tracts now existing were made when the production of 
the electric light was twice as costly as it is now.” 





Chess by Telephone.—A novel chess match was 
played on Monday evening. Eight members of the 
Bradford Chess Club played simultaneously an equal 
number of members of the Wakefield Club, each team 
being at the headquarters of the respective clubs. Com- 
munication was by telephone, set up by the National 
Telephone Company, Limited. No difficulty was ex- 
perienced in transmitting the moves. The wire, which 


went through Leeds, had a length of 25 miles. 


French Telegraph Receipts.—During the first six 
months of the present year the receipts from the tele- 
graphic service in France were 13,150,600 francs, or 
907,400 franes less than the estimate. 
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! Telephoning between London and Dover,— An 
experimental illustration of telephonic communication 
between distant towns was performed last week by the 
United Telephone Company. A numerous party was 
invited to witness the transmission of messages between 
Dover and London, along the telegraph wires of the 
London, Chatham, and Dover Railway, permitted by 
the chairman of that company, Mr. Forbes. The first 
experiments consisted of messages transmitted from the 
Grosvenor Hotel to Dover along a single wire brought 
to earth at both ends, and having in its route no less 
than nine block signal stations, the single needle in- 
struments in which, and the other apparatus, being 
equal to over nine miles perstation. These constituted 
a resistance of nearly 100 miles beyond that of the line 
wire, which was 78 miles long. The second experiment 
was the transmission of messages along a metallic 
circuit, making 156 miles of wire, to which the block 
instruments added 200 miles resistance, making the 
total traversed by the messages the equivalent of 356 
miles. Nevertheless, the words were clearly and dis- 
tinctly heard, so much so that one listening in the 
Grosvenor could instantly detect the errors of the 
operator in mis-quoted words in the nursery rhymes 
which he narrated for the edification of his London 
audience. The chairman of the company, Mr. Brand, 


Mr. J. S. Forbes, and others were present, and general 


satisfaction was expressed. 





The Bennett-Mackay Cables.—The Faraday has com- 
menced laying the last section of the second Bennett- 
Mackay cable, making steady progress in face of 
unfavourable weather. After completing this work 
she will proceed to lay the connecting cable from 
Canso, Nova Scotia, to New York City. It is, there- 
fore, probable that the opening of the new cable for 
work will not take place before November Ist. 





Telegraph Revenue—The annual report of the 
Postmaster-General of the colony upon the affairs 
of the Post Office and Telegraph Department for 
1883 has been presented to the Victorian Parlia- 
ment. The net electric telegraph revenue for 1883 
was £81,264 2s. 7d. as against £78,373 lls. for 
1882, showing an increase of £2,890 lls. 7d. The 
total net postal and telegraph 
was £330,909, as against £311,099 for 1882, showing 
an increase of £19,810. The expenditure of the 
department for the year 1883 was £433,335 13s. 6d., 
as against £408,199 1s. 7d. for 1882, showing an 
increase of £25,136 11s. 11d. 





American Telegraph Companies,—It is thought pro- 
bable that a consolidation will take place between the 
Bankers and Merchants’ Telegraph Company and the 
Postal Telegraph Company, the two to be placed under 
one management. 





Communication with China,—Owing to the stoppage 
of the Saigon-Hongkong cable the lines of the Eastern 
Telegraph Company and of the Indo-European Tele- 
graph Company to China are interrupted. 





The Fatal Accident at the Health Exhibition— 
The particulars of this sad fatality, which at the time 
of penning our editorial remarks were not forthcoming, 
may be gleaned from what transpired at the inquest 
which was held on Wednesday by Mr. A. Braxton 
Hicks, at St. George’s Hospital. The man’s name was 
Henry Pink, aged 21, an attendant at the Health 
Exhibition, and he was killed on Saturday evening 
last, whilst at work in the dynamo shed. 

Mr. Arthur C. Moore, solicitor, watched the case on 
behalf of the Executive Cou::cil of the Health Exhi- 
bition; and Mr. A. P. Bower appeared for Messrs. 
Edmunds and Goolden, the owners of the electric light- 
ing apparatus. 

Charles Pink, of 435, Edgware Road, identified the 
body of the deceased as his son, who had been, since 
the opening of the Exhibition, an attendant there. 


revenue for 1883 - 


Mr. W. H. Tilley, a plumber, of Normanton, Rutland, 
stated that on Saturday last he was a visitor at the 
Health Exhibition. About half-past six in the evening 
he went into the electric machine room and witnessed 
the working of the dynamos. He saw Pink put his 
hand on one of them, his left hand, and rub his finger 
up and down, close to where witness saw some sparks 
fly out. He then turned round, with his face to the 
machine, and put his right hand on the standard of the 
machine, and was slowly pushing his hand round it, 
when his hand gave a convulsive clutch, and he ap- 
peared to be unable to take it away. At the time he 
had his two hands on the machine. His head went 
gradually back, and he let go his left hand, and fel! 
backwards against the barrier where witness was stand- 
ing. [Plans of the machine were produced, which 
showed that the public were admitted to within two 
feet of the machine.] Respecting the report that Pink 
had an oil-can in his hand at the time, witness said 
that it was incorrect. 

Mr. Bates, an electrician, of 16, St. Ann Street, West- 
minster, in the employment of Messrs. Edmunds and 
Goolden,said he was in charge of the machines and the 
lamps, and the deceased was his assistant. There were 
two machines. His business at night was to go round and 
look after lubricators and feed the bearings. When 
Pink came first to work witness told him not to touch 
the framework and the brushes at the same time. He 
was told not to touch the brushes at all. The lubri- 
cators were of glass and filled with oil. [A lubricator 
was produced, showing it to be a glass vessel encased 
both top and bottom with brass.] Witness, in answer to 
questions, said it was perfectly safe to touch the ma- 
chine with one hand. He had scores of times warned 
Pink against touching it with both hands at one time. 

Witness, in answer to the jury, stated that he con- 
sidered the machines to be perfectly safe. 

Mr. George E. Bloxham, house physician at the above 
hospital, stated that the man was quite dead when 
admitted. There were no external marks excepting a 
mark as though of a slight burn between the fore finger 
and the thumb of the left hand. A post-mortem exami- 
nation was made. All the appearances pointed to death 
from shock by electricity, the condition of the heart 
and veins, together with the state of the blood, being 
consistent with death from that cause. 

Mr. Alexander P. Trotter, civil engineer at the Health 
Exhibition, who produced a diagram of the machine, 
which represented it to be a No. 25 Hockhausen 
dynamo, described the working of the apparatus, stating 
that there was no necessity to take a can to the lubri- 
cators, Which could be taken off and then filled with 
oil. The machine witness produced worked 25 are 
lights on one wire. A current was created when the 
brushes on either side were touched, as the deceased 
did, and it passed through his body. It was common 
knowledge to the workmen that it was dangerous to 
touch the machine with both hands, and witness 
further stated that he regularly examined the machine, 
and took every reasonable precaution against accidents. 

Some discussion took place respecting the situation 
of the machines in the building, and after a brief 
deliberation the jury, in returning a verdict of Acci- 
dental Death, expressed their opinion that, though there 
was no danger to the public, a notice that the machines 
should not be touched with both hands at the same 
time should be posted at the spot. 

As being of interest, in connection with this inci- 
dent, we may draw attention to the report by M. Gariel 
on the deaths recently caused in Paris by intense elec- 
trical action, which was concluded in our last issue ; 
and to the opening portion of a paper by Dr. Stone 
bearing upon the same subject, which appears in the 
present number. 





Another American Electrical Exhibition, — The 
announcement is made that an electrical exhibition is 
to be opened at Boston on November 24th, the object 
being “to show the rapid advancement that has been 
made in electricity, its methods and appliances, and all 
its possibilities and probabilities.” 
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The British Association Meeting.—The Ear] of Rosse, 
at the British Association meeting, described a device 
for securing electrical control of an equatorial driving- 
clock, which he had recently tried, and found to be 
very satisfactory. It was essentially a “see-saw” 
escapement, with a piece of soft iron on an extension 
at one end, which moved between two electro-magnets, 
being held firmly by each, during a certain portion of 
the swing of the controlling pendulum. In this way 
he had secured accuracy and certainty of control, even 
with crude apparatus. 





The American Institute of Electrical Engineers.— 
The following has been issued by the secretary of the 
institute :—“ Inquiries have been made as to the pre- 
sent standing of enrolled members. According to 
rules, certain qualifications are necessary for both 
members and associate members. The council has 
defined the rules by resolution as follows :—Qualifica- 
tions for a member—He shall have practised on his own 
account, or in the service of some individual, organised 
institution, or company engaged in electrical work, in 
the capacity of electrical engineer, or electrician, for at 
least two years; or he shall be so intimately associated 
with the science of electricity, or the progress of the 
art, that the council consider his admission to member- 
ship would conduce to the interests of the institute. 
Qualifications for an associate member—Any person of 
good standing in the community, properly indorsed, 
who is in any way interested in electrical matters or 
studies.” At present all enrolled members, of whom 
there-are nearly three hundred, stand upon the same 
footing—that of associate members. 





Narrow Escape of Members of the British Association, 
—The New York correspondent of the Daily News 
says: “A number of members of the British Associa- 
tion had a narrow escape of death on Wednesday night. 
They were on their way to Quebec in a steamer, when 
it caught fire near Point au Pic, and was burned to the 
water’s edge. The crew and passengers were fortunately 
saved,” 





French Association for the Advancement of Science. 
—This association has decided that its next meeting 
shall be held at Nancy. The President of this session, 
which promises to be most interesting, will be M. 
Friedel, member of the Academy of Sciences, and pro- 
fessor of chemistry at the Sorbonne. The general 
secretary will be M. Collignon, Professor of Mechanics 
to the Ecole des Ponts and author of the text-book on 
mechanics used in almost every French Academy. 





Technical Education,—The National Association for 
Promoting Technical Education last week appointed a 
deputation to visit the continent for the purpose of 
reporting upon the technical instruction given to the 
industrial classes in Germany, France, Switzerland, and 
elsewhere, and the influence of such instruction upon 
manufacturing and other industries at home and 
abroad. The first visit of the deputation will be to the 
apprenticeship school in the Boulevard de la Villette, 
Paris, and from there it will proceed to other impor- 
tant industrial centres of the continent. 





Underground Lines,—The underground question is 
beginning to assume serious proportions in Phila- 
delphia. The telegraph, telephone, and electric light 
companies have been formally notified by the city 
authorities that their wires must all come down next 
year, and that they must forthwith file plans and speci- 
fications of the underground systems which they pur- 
pose using, and of their locations. Philadelphia is a 
hot-bed of underground schemes, states the Llectrical 
Review of New York, and it is not too much to say that 
it is in the interest of one or more of these that this 
matter is being pushed so strenuously. Now if the 
electric companies in Philadelphia will but act to- 
gether, and meet this legislation by shutting down 
absolutely, perhaps the public will have something to 
say. 


Philadelphia Electrical Exhibition and Conference. 
—The correspondent of the Times, at Philadelphia, 
speaking of the electrical conference, says :—‘* The only 
useful end to be attained by the conference was to urge 
Congress to accept the European standards of electrical 
measurement. The proposition is to create a new 
department for this purpose, and in the opinion of most 
people this is not the way most likely to lead to success. 
Various other electrical matters were discussed at the 
conference, but in so irresponsible and unmethodical a 
manner that no useful end was attained. The confer- 
ence, however, will have been not without a use if in 
any way it furthers the introduction of European 
standards.” The failure of the conference, however, he 
states, has not affected the success of the electrical 
exhibition, the most striking parts of which he alleges 
to be the incandescent systems of Edison, and of 
Weston, the are systems of Thomson-Houston, Hoch- 
hausen, and Van der Poele, the multiplex telegraph of 
Delany, and several telephone exchanges. In all these 
the points most worthy of notice are the numerous 
details which in reality often go far to make the success 
of a system. Boilers and engines are fitted in the 
building for about 1,800 horse-power. There are about 
300 are lights and some 3,000 incandescent, besides 
motors and other machinery run by steam power. A 
course of lectures is being given in connection with the 
Exhibition by the Institute which was opened by 
Professor George Forbes, who lectured on dynamo 
electric machinery. Giving an account of the Thomson- 
Houston system of lighting, described in the REVIEW 
for March 31st, 1883, the 7mes correspondent says that, 
as a means of producing an intense magnetisation of 
the armature, the field-magnets of the Thomson- 
Houston machine form a much more scientific arrange- 
ment than any of the European types or the American 
imitations of them. Professor Thomson’s machine, 
he continues, is used with from 15 to 34 are lights in 
series. The following figures give the horse-power 
consumed, as determined by the company at their 
factory :—34 lights, 26°2 horse-power ; 30 lights, 23°8 
horse-power ; 25 lights, 21:3 horse-power ; 20 lights, 
18-6 horse-power ; 15 lights, 16-0 horse-power ; 10 lights, 
13:2 horse-power ; 5 lights, 10°1 horse-power ; 1 light, 
6°5 horse-power: none 6:1 horse-power. Lightning 
protectors are found essential for the safeguard of the 
dynamos. In one ingenious form, which is placed on 
each side of the machine, the lightning plays between 
the near parts of two copper-horns. The are would 
continue to play across this space were it not for a 
special device. This is a fixed magnet, which diverts 
the are to the ends of the horns, where it is broken 
and cannot form again. When two series of arc lights 
are arranged on parallel circuits the variations of one 
affect the other series, and steadiness is impossible. To 
prevent this the Thomson-Houston Company pass each 
current first through an arm of a large electro-magnet, 
which prevents these sudden variations of current. I 
believe that this is the old Blanby’s coil, which used to 
be employed in England. Ten incandescent lamps 
may be placed anywhere in circuit in place of an are 
light. A regulating box is supplied with ten resistances 
equivalent to the ten lamps. ‘Ten small electro-magnets 
are added to switch in a resistance automatically when 
a lamp is extinguished. An electro-magnet is also in 
place to cut out the whole set of incandescent lamps 
should the current accidentally rise above 11 ampéres. 
It is, however, only for a series of are lamps that this 
system will recommend itself, and it is really very 
efficient for this purpose, and is interesting from many 
advantageous arrangements. ‘The wires are, however, 
generally carried overhead. 





A Beneficent Lady Scientist.— Mrs. Elizabeth 
Thompson, of Stamford, Conn., presented a cheque 
for $1,000, at the opening session, to the Ame- 
rican Association for the Advancement of Science, 
to be applied to experiments on light and heat. 
This is her second gift of a like amount to the associa- 
tion. 





— 
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The Manufacture of Electric Arms.—A corporation 
to be known as the American Electric Arms and 
Ammunition Co., has been formed. Its capital stock is 
$1,000,000, divided into 40,000 shares of $25 each, and 
its objects are “to acquire patents useful in the con- 
struction of arms and ammunition, to sell the same, to 
work, and to license to work thereunder, and to manu- 
facture and sell arms and ammunition, especially with 
the application of electricity thereto.” 





The Tasmanian Cable.—The submarine cable between 
Victoria and Tasmania broke, and communication was 
interrupted, on July 29th. The breakage occurred 
some 90 miles from Flinder’s Island, about half-way 
across the Straits. The steamer Southern Cross, 
chartered by the Eastern Telegraph Extension Com- 
pany for the purpose of picking up the cable, left 
Hobson’s Bay on August 5th, but when the mail left 
communication had not been restored, much to the loss 
ard inconvenience of both colonies. 





Balloon Steering.—A Reuter’s telegram from Paris, 
on September 26th, stated that another experiment in 
balloon steering had been made by Captain Renard. 
The wind was very light, and the trial appeared to be 
in every respect a success. A further telegram on the 
following day explained that the experiment was not 


made in a Renard balloon, but in a Tissandier balloon, - 


which, however, is of the same shape, and is also pro- 
vided with electric propelling apparatus. 





Overhead Wires,—Mr. C. W. Stidstone wrote from 
23, Moorgate Street, September 23rd, to the Times :-— 
“1 enclose for your inspection a portion of telegraph 
wire from one found broken this morning in King 
William Street. It was one ofa series that crossthe street 
diagonally, and its condition is such that few would 
hesitate to blame the person responsible had a serious 
or fatal accident occurred from the breakage.” The 
enclosure was a portion of three strand wire, much 
rusted away. 


Philadelphia Electrical Exhibition.—Sir William 
Thomson lectured last Monday evening at the Academy 
of Music on the wave theory of light, to a large 
audience. 








Companies Dissolved, — Notice is given in the 
Gazette that the names of the undermentioned 
companies have been struck off the register and 
the companies dissolved:—Anglo-Spanish Tele- 
graph Company, Direct Atlantic Telegraph Com- 
pany, Economic Telegram Company, Electric and 
General Engineering Company, Globe Telegraph Com- 
pany, and the New Atlantic Telegraph Company. 
Notice is also given that at the expiration of three 
months from date, unless cause is shown to the con- 
trary, the undermentioned companies will be struck 
off the register :—Consolidated Atlantic Telegraphs 
Company, Electric Power Company, and the Universal 
Telegram Company. 





Dissolution of Partnership.—The partnership lately 
subsisting between Messrs. John Glew and Ernest 
George Dornbusch, carrying on business as electrical 
engineers at 10, Wilmington Square, Middlesex, under 
the style of the Economic Electric Manufacturing 
Company, has been dissolved by mutual consent. 

Obituary.—We regret to announce the death of Dr. 
Heinrich Schellen, formerly director of the Cologne 
Realschule, and author of two well-known works, 
“ Der electromagnetische Telegraph ” and “ Die Spek- 
tralanalyse.” Besides these, Dr. Schellen published a 
book on arithmetic, an excellent German version of 
Padre Secchi’s great work on the sun, and various 
other works on physical subjects. It was under his 
directorship and by his efforts that the Cologne School 
was raised from the rank of “ Biirgerschule” to that of 
* Realschule erster ordnung,” and that it attained the 
high reputation it now enjoys. He died in Cologne in 
the first week of September, aged 66 years. 


Points on Lightning-Rods,—Mr. A. B. Porter, writ- 
ing in a recent issue of Science, says :—* The following 
passage occurs in J. E. H. Gordon’s excellent ‘ Physical 
treatise on electricity and magnetism,’ vol. 1, p. 24 :— 
‘It was held that the knobs [on the ends of lightning- 
rods] must be most efficacious, because the lightning 
was seen to strike them, and never struck the points. 
The fact that a point prevents the lightning from ever 
striking at all was not known.’ This is not true. The 
highest rod on my house is some 15 feet above the 
others, and about 30 feet higher than the surrounding 
buildings ; and yet, notwithstanding the fact that it is 
tipped with a brush of five points, it was struck a few 
years ago. The points are gilded iron, and the topmost 
one was melted into a ball about one-eighth of an inch 
in diameter. The rods are all connected by horizontal 
pieces held about three inches from the tin roof by 
glass insulators, after the fashion of ignorant lightning- 
rod agents. The neighbours say that the sparks flew 
s0 thickly between the rods and the roof, as to resemble 
a sheet of flame. The shock was, singularly enough, so 
slight that it is doubtful whether it was due to the 
electrical discharge, or the deafening crash of thunder 
that instantly followed the splitting sound of the 
spark,” 








NEW COMPANY REGISTERED. 


House and General Electric Lighting Company, 
Limited,—Capital £75,000, in £1 shares. Objects :— 
To acquire and work patents relating to electrical 
inventions, and to adopt an agreement of 7th of 
August between Arthur Beckwith, of 10, Noble Street, 
and T. W. Martin, of 32, St. Swithin’s Lane. Signa- 
tories (with one share each) :—Arthur Beckwith; H. 
M. Guillemard, 6, Averley Road, Upper Clapton; R. 
P. Kelly, 1, Queen Victoria Street; R. H. Kerr, 13, 
Fenchurch Avenue; T. E. Youle, Barry Road, East 
Dulwich ; Edward Schubert, 32, St. Swithin’s Lane ; 
H. Bennett, Gresham House. The signatories are to 
appoint the first directors: qualification, shares or 
stock of the nominal value of £250; remuneration, 
£600 per annum and 5 per cent. on the net profits of 
each year in which 7} per cent. dividend is paid. 
Registered, 26th ult., by John Hart, 21, Great Win- 
chester Street. 











OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electric News Telegraph Company, Limited.—The 
annual return of this company, made up to the 13th 
ult., was filed on the 18th ult. The nominal capital 
is £150,000, in 30,000 shares of £5 each. The number 
of shares taken up is 8,625, upon each of which the full 
amount has been called, the calls paid amounting to 
£43,027 10s., and unpaid to £97 10s. As compared 
with the previous return, there is an increase of 800 in 
the shares taken up, and in the paid up capital the in- 
crease is £4,385. Registered office, 4, Ludgate Circus. 


West Middlesex Electric Lighting Company, Limited. 
—At a special meeting of the shareholders in this 
company, held at Caxton House, The Grove, Hammer- 
smith, on the 26th Aug., it was resolved “ That in pur- 
suance of Article 8 of the Fulham District Provisional 
Order, 1884, the sum of £16,000, part of the capital of 
company, consisting of 3,200 shares, numbered 1 to 
3,200, be set aside for the purposes of the undertaking 
authorised by such order.” The resolution was con- 
firmed on 10th ult., and duly filed on the 20th ult. 


South Kensington Mutual Electric Lighting and 
Supply Company, Limited.—An order of the Chancery 
Division of the High Court of Justice directs the wind- 
ing up of this company upon the petition of Messrs. 
Burchell & Co., of 5, The Sanctuary, Westminster, and 
authorises the payment of the cost of the petitioners 
from the assets of the company, subject to taxation by 
the taxing master. 
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CITY NOTES, REPORTS, MEETINGS, &c. 


Direct Spanish Telegraph Company, Limited. 


Tue twenty-second ordinary general meeting of this company was 
held at Leadenhall Buildings, Leadenhall Street, on Monday last, 
Mr. Neil Bannatyne presiding; and there being present about 
half-a-dozen shareholders. The directors’ report was given in the 
Review for the 20th ult. 

Mr. Ch. Gerhardi, manager, having read the notice convening 
the meeting, 

The Chairman said: From the report and accounts you will be 
able to form your own opinion as to the present position of the 
company. Although the receipts are, as stated, £243 in excess of 
those of the last half-year, the working expenses are only £12 more 
and £56 less than in the corresponding half-year of 1883. The 
board will continue to give its best attention to promoting the 
traffic, and keeping down the working expenses as much as possible 
consistently with the efficiency of the line. It will be within the 
recollection of the shareholders that at the last meeting, or the 
one before, it was stated that the amount of debentures which we 
thought we should have to issue in payment for the new cable 
would be about £65,000. I am glad to say that, from our having 
a quantity of new cable in stock, we now expect that the sum of 
£62,000 will be sufficient. The board has been able to make 
arrangements for the rapid settlement of the quarterly accounts, 
and, in consequence, expect to be able to pay the dividends on the 
preference shares in the course of about a week instead of six 
weeks or two months after the meeting. As regards the prospects 
of traffic for the half-year which commenced on July Ist, I may 
state that the July receipts were £1,497; August, £1,173; 
September (estimating upon the returns for the first twenty-six 
days), £1,650. The total shows a decrease of £313 on the corres- 
ponding period of last half-year. This is fully accounted for by the 
great falling-off of trade in Spain in consequence of the quarantine 
regulations established by the Spanish Government, and necessi- 
tated by the cholera epidemic. Quarantine has greatly affected 
the shipping trade in Spain, on which our traffic mainly depends. 
As an instance of the effect of the epidemic upon the trade of 
Spain, a correspondent of a daily paper stated that there was a 
decline of one million sterling in the revenue since the middle of 
June, and of several millions sterling in the value of the imports and 
exports. In the presence of these facts, we can alinost congratu- 
late ourselves that our traffic, which is solely dependent on the 
Spanish and French business, has not suffered more. During the 
outbreak of cholera in Marseilles, our staff behaved very creditably, 
and stuck to their posts ; the board were careful to make them very 
comfortable during that trying period. 

Sir James Anderson, replying to shareholders, said it would take 
a fair amount of money to repair the old cable. It would be a 
pity to patch it up now; he suggested that it would be much better 
to wait until they were richer and could repair it thoroughly. 

A Shareholder : When do you propose to raise these debentures ? 

‘The Chairman: They are already raised and issued. 

The Shareholder: And the poor ordinary shareholders have to 
wait in abeyance, I suppose ? 

The Chairman: They have to wait until we can pay them a 
dividend, certainly. 

The Shareholder: And when will that be ? 

The Chairman : It is impossible to say. 

The Shareholder : I see that the directors take their dividends. 

oe Chairman : The directors take no dividend on their ordinary 
shares. 

The Shareholder: But they take their £400. 

‘The Chairman : £400 amongst them; yes! 

A Director: And they earn it too. 

The Shareholder: Then they are the first directors I have ever 
known do so. 

The Chairman: It may be remembered that at the time the 
preference shares were issued, I strongly urged the ordinary share- 
holders to take up preference shares in proportion to their holdings, 
and stated that the dividends on those shares would always be 
secure. I wish to add to what Sir James Anderson has said, that 
in consequence of our friendly and intimate relations with the 
Eastern Company, we shall be in a position to take whatever steps 
may be considered advisable with great advantage to deal with 
the old cable when the time comes. Of course our relations with 
the Eastern Company add considerably to the strength of our 
position. 

A Shareholder : I think the best way to do would be to sell the 
thing over to the Eastern. They might make something of it. 

The Chairman : Of course there are two parties to a bargain ; 
if the Eastern Company would give us a satisfactory price, I 
have no doubt we would be able to deal with them. 

The report and accounts were subsequently adopted, on the 
motion of the chairman, seconded by Sir James Anderson, and 
a preference dividend at the rate of 10 per cent., less income-tax, 
for the half-year to the 30th June, was declared. 

Votes of thanks to the directors and to the officers were 
accorded, and the meeting terminated. 





The Great Western Electric Light and Power 
Company, Limited, 


Tue directors make the following report upon the operations of 
the company for the year ending 30th June, 1884 :—The directors 
beg to report that the necessary steps for the reduction of the 


company’s capital have been completed, and the assent of the 
Court given on August 6th, 1884. The shareholders are thereby 
freed from any further liability in respect of their shares, and the 
directors’ promise on taking office is thus fulfilled. 

That after considerable negotiation the claim made by the 
liquidator of the Devon and Cornwall Electric Light Company, has 
been settled upon the following terms :—“ The surrender to the 
liquidatr of the shares held by your company in the Devon and 
Cornwall Electric Light Company, and the issue to him of 3,000 
fully paid shares of £2 10s. each in your company. These terms 
your directors consider fair and equitable.” 

That the action referred to in last year’s report as pending 
against your company, by certain shareholders in the Devon and 
Cornwall Company, has been dismissed. Your company is now 
clear of litigation, and free to carry out the objects for which it 
was formed. 

That considerable reductions have been made in the expenses of 
management, which, including directors’ fees, last year stood 
at £4,297 4s. 9d., this year £1,676 lis. 8d. This amount would 
have been still smaller had all the economies introduced been in 
force during the entire year, but it was only in March last, that 
the directors succeeded in placing the expenditure upon what they 
consider a satisfactory basis. The amount of business offering has 
been considerable, but only a small portion could be secured at such 
rates as the directors could entertain, as they are determined to 
undertake no work except at a fair profit. 

The lighting stations at Bristol and Cardiff have been main- 
tained during the year, and the most anxious attention has been 
given to reducing the working expenses, and increasing the 
income. The following figures show the receipts as compared with 
last year :—1882-3, £520 8s. 6d.; 1883-4, £1,433 14s. 5d. ; increase, 
£913 ds. 11d. 

The Fine Art Exhibition held at Cardiff, from February to May 
this year, was lighted from your Cardiff station. ‘The light was 
much appreciated, and the installation was in every way a success. 
As fast as possible the old yearly contracts are being terminated, 
and all lights charged for by the hour instead. The number of 
lamps in use is as under :— 


Are. Incandescent. 
Bristol 7 pon 28 bee 334 
Cardiff as ne 34 sat 64 

62 398 


These numbers will probably be increased during the coming 
winter. The plant is in good working order, and fully capable of 
the work required of it. 

That a portable plant, consisting of engine, boiler and dynamo, 
and five 2,000 candle-power are lamps has recently been purchased. 
This plant is especially adapted for the lighting of fancy fairs, 
bazaars, fetes, flower shows, public meetings, &c., and is often the 
means of introducing the light into a district, and thus making it 
known. Shareholders hearing of local bazaars, fetes, &c., would 
materially assist the company by sending early particulars to the 
office, so that the company may have an opportunity of tendering 
for the lighting. 

Steps have been taken to canvass one or two likely towns, with 
a view of testing their suitability for erecting lighting stations, 
but so far no town has held out a sufficient promise of support to 
warrant the erection of plant. 

That in the early part of the present year, negotiations were 
opened with the Anglo-American Brush Electric Light Corporation, 
which resulted in the sale to them by your company of the right 
to light by electricity, railway trains in your district, together with 
the right to erect in your district any plant that may be necessary 
to carry out such lighting. In exchange for this concession the 
Corporation surrendered £5,750 in fully paid shares in your com- 
pany, thus reducing your capital account by that amount. 

That in looking forward to another year’s working, whilst a 
large business must not be expected, your directors trust by 
exercising prudence and economy to be able to carry on the com- 
pany for a small outlay; in the belief that for those electric 
lighting companies which can live through the present period of 
depression, there remains a good prospect of success in the future. 

One of the chief difficulties in the way of profitable business— 
the fact that so many companies were ready to undertake work at 
a loss—is now rapidly disappearing, several such companies having 
gone into liquidation during the year. This reduces the competi- 
tion and increases the chances of obtaining profitable work. 

The result of this year’s trading shows a loss of £537 19s. 11d., 
to this must be added £529 5s. 3d. written off for depreciation of 
plant, making a total loss of £1,067 5s. 2d. forthe year. Deduct- 
ing this and the law charges incurred during the year, from the 
£5,750 received from the Anglo-American Brush Electric Light 
Corporation, there remains a profit of £4,073 16s. 11d., which it 
is proposed to write off the shares to be issued to the Devon and 
Cornwall liquidator. The balance sheet has been drawn 
accordingly. 


The Direct United States Cable Company, Limited. 
—This company notifies that the £100,000 6 per cent. debenture 
loan falling due on the 15th of October, will be repaid on and 
after that date at the Consolidated Bank, Limited, 52, Thread- 
needle Street, London, E.C., together with the interest then due. 
The debentures, which will cease to carry interest from the 15th 
of October next, must, with coupons attached, be left for exami- 
nation at the Consolidated Bank three clear days prior to appli- 
cation for payment. 
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The Eastern Extension, Australasia, and China 
Telegraph Company. Limited.—This company has declared a 
dividend of 2s. 6d. per share for the quarter ended 30th June last, 
together with a bonus of 2s. per share, both free of income-tax, 
payable on the 15th inst., making a total payment for the half- 
year of 3} per cent. 


West India and Panama Telegraph Company.—At a 
meeting of directors on Thursday it was decided, subject to final 
audit, to place £10,000 to the reserve, and to recommend at the 
forthcoming meeting a dvidend of 6s. per share on account of 
arrears of dividend on the first preference shares. , 


The Jablochkoff Electric Light and Power Com- 
pany, Limited.—On and after the Ist of October, this company’s 
offices will be removed to the Factory, No. 36, Albert Embank- 
ment, Lambeth, S.E., where it is requested all communications 
may be addressed. 


Reuter’s Telegram Company, Limited.—The direc- 
tors have declared an interim dividend at the rate of 5 per cent. 
per annum for the half-year ending June 30th last, payable on the 
11th inst. 








TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending September 26th were £2,685, after deducting the fifth of the gross 
receipts payable to the London Platino-Brazilian Telegraph Company, Limited, 








NEW PATENTS—1884. 


12754. “Machinery for covering electrical conductors; ap- 
plicable also for other purposes.” G. C. Tayior, E. T. Truman. 
Dated September 24. 


12764. “‘ Manufacture of electrical conducting cables and their 
branch junctions.” J.D. F. Anprews. Dated September 24. 
12785. “Indicating signs or numbers by electricity.” G. 


Brnswancer, F. Watgker. Dated September 25. 


12792. “Electric lamps.” C. A. Auutson. (Communicated by 
C. A. v. Welsbach.) Dated September 25. 


12798. ‘“ Adjustable electrical resistance.” H.F.Jorn. Dated 
September 25. 

12802. ‘Voltaic batteries; preparing elements to be used in 
same.” D.G. Firz-Geratp. Dated September 25. (Complete.) 

12814. ‘“ Voltaic batteries.” E.P.'Timmins. Dated Septem- 
ber 25. 

12824. ‘Electrodes for secondary batteries.” KR. Tamrne. 


Dated September 26. 


12844. “ Telephonic apparatus.” D. Stinciarr. Dated Septem- 
ber 26. 


12854. “Electric telephone transmitting instruments.” <A. F. 
St. GeorGE. Dated September 26. 

12895. “Electric railway signals.’ W. Voarr. Dated 
September 27. 

12906. “ Application of the electric light to lighting the 


interior of baking ovens for all purposes.” W. D. Goocu, 


8S. SHarr. Dated September 29. 

12917.“ Hydro electric battery.” G. Botte. Dated Sep- 
tember 29. 

12922. “ Universal mending of telegraph posts.” S. BELLorrt. 


Dated September 29. 

12953. “ Printing telegraphs.”” W. H. Davies. 
cated by G. B. Scott.) Dated September 29. 

12991. ‘ Means for applying the electric light to speculums 
and other scientific instruments.” C. Smrrx. Dated September 30. 


12998. ‘“ Electric cables.” Dated September 
30. (Complete.) 


(Communi- 


T. G. TURNER. 








ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1883. 


" 5945. “Governors for regulating the electromotive force of 
electric currents and the speed of motors.”” W. Hartne.u, P. W. 
Wittans, and R. E. B. Crompron. Dated December 31. 10d. 
The object of our invention is to regulate the strength or electro- 
motive force of electric currents. 1. By automatically varying 
the speed of the prime mover which gives motion to the dynamo- 
electric generator. 2. By automatically varying the speed of the 
dynamo-electric generator itself. 3. By automatically intro- 


ducing such changes into the electro magnetic arrangements of 
the generator as will vary its output in current or electromotive 
force without varying its speed. The governing solenoid, a, has 
a core, B (in this case suspended to avoid friction) connected by 
suitable differential gear to the valve, c, of the auxiliary cylinder, 
D, whose piston, E, is connected to the piston, ¥, of the dash pot or 
controlling cylinder, eG, which cylinder is furnished with a valve, 


u. The mechanical governor, 1, is connected to a lever, 3, which 
carries the fulcrum, x, of the vibrating lever, L, driven by the 
piston rod, n, thus forming a second differential gear. The lever, 
L, is connected by a rod with a lever coupling the solenoid, a, and 
the valvescand #. The piston rod, m, of the auxiliary cylinder 
is connected to the regulating mechanism such as the throttle 
valve or expansion gear of a steam engine or other such gear as 
may be required. In the case of asteam engine the mechanical 






































governor would be set to limit the maximum speed, at lower 
speeds the electrical governor controls the electromotive force or 
current as the case may be. When the current passing through 
the solenoid coils decreases, the spring will partly draw out the 
core and open the valves c and u. The steam entering the 
auxiliary cylinder will move the piston until the differential gear 
closes the ports. The pistons will now be locked fast by the 
liquid in the dash pot cylinder, and the regulating mechanism 
will be fixed in a new position putting on more steam. This 
action can take place promptly immediately the electromotive 
force changes and before the speed of the engine is sensibly 
affected. The speed will now begin to rise, and the electromotive 
force rising the core, B, will be drawn inwards slowly until 
equilibrium is again restored at nearly the normal electromotive 
force. When the electromotive force rises the contrary actions 
take place. In this arrangement the mechanical governor, 1, is 
not in all cases required. The arrangement is applicable also 
when a mechanical governor is substituted for the governing 
solenoid. 


5987. “Incandescent electric lamps, &c.” L. Go~pBere and 
A. L. Fyre. Dated December 31. 8d. In order to form carbon 
filaments in any required shape, the inventors prepare a carbon 
block with projecting pins. They produce any shape of filament 
required by winding the thread over the pins, which can be placed 
in different positions in the block, so as to give the desired shape. 
After the thread is wound round the pins, care being taken to 
prevent the thread filaments from touching one another, the 
block is placed in the crucible and carbonised in the usual 
way. The carbonised thread is then fixed in specially made 
platinum conductors and cemented up in the usual way. To 
make electrical connection, the inventors use two flat metal 
half-rings attached to the neck of the glass bulb, the said rings 
having ridges raised on their centres, and grooves on their sides. 
The usual socket is furnished with suitable grooves to receive the 
half-rings, so that when the bulb is inserted in the socket and 
turned partly round, complete electrical connection is made and 
the lamp safely attached. Instead of using the usual tap as used 
in gas lighting, the inventors make an ornamental ring to form 
the tap, and to give the fingers a better hold, they mill the same 
round the edges. The “make and break” is formed by making 
the milled ring work in a slot attached to a cam. 





1884. 


1460. “An improved brake for utilising the energy of moving 
bodies by causing dynamos to charge secondary batteries.” R. 
Surcuirre. Dated January 15. 6d. The object of this invention 
is to utilise the momentum of railway trains, tram cars, colliery 
winding drums, and other moving bodies which require the appli- 
cation of a brake or brakes to destroy the momentum. According 
to this invention, the inventor employs friction discs or friction 
pulleys, or other like apparatus, for transmitting power from the 
revolving wheels of the carriage or carriages of a railway train or 
tramear, or from revolving wheels or axles of locomotive engines, 
or from the drum or its axle of colliery winding apparatus, which 
in turn are connected (either with or without intervening gear) 
with any of the well known dynamo machines, such as Wild’s, 
Gramme’s, Crompton’s, and accumulators such as Plante’s, 
Faure’s, Spagnoletti’s, the apparatus being driven when the 
brake (or in conjunction with the brake) would be applied for 
purpose of arresting the momentum. 


1523. “ Apparatus to be operated by electricity for producing 
mechanical effects.” J. J. fons. Dated January 16. 6d. Re- 
lates to the production by electricity of mechanical effects by the 
employment of an electro-magnet or coil, or a series of them, in 
combination with an armature of novel construction, which arma- 
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ture is maintained in an excited state of magnetism, and in a 
certain predetermined position, by the influence exerted by the 
poles of a permanent magnet or of a constantly excited electro- 
magnet. Fig. 1 is a plan of the improved apparatus showing the 
armature arranged between the poles of a permanent magnet or 
of a constantly excited electro-magnet, and between two poles of 
an electro-magnet; and fig. 2 is a central vertical section of the 
said apparatus. Fig. 3 is a plan, and fig. 4 a side view of the 
saidarmature. The inventor employs a double armature, a, con- 
sisting of two approximately semi-circular pieces, a, a', of iron or 
steel, united by a strip or piece, b, of non-magnetic material, in 
such a manner that their exterior surface constitutes practically 
a circle as shown. At the centre of the piece, b, or in other words 
at the centre of the circle formed by the exterior surface of the 





parts, a, a', an axle or pivot, c, is provided, which is supported in 
suitable bearings between the poles, Nn, s, of a permanent magnet, 
B, or a constantly excited electro-magnet in such a manner that 
the armature, a, is free to oscillate or move freely between the 
said poles. In addition to the aforesaid permanent magnet, 8B, or 
constantly excited electro-magnet arranged in proximity to the 
armature, A,as above stated, an electro-magnet, c, is employed, 
preferably of horse-shoe form. This electro-magnet is designed 
to be rendered active or be excited when a current is passed 
through it from any desired source, and the poles, n', s', of the 
said electro-magnet are arranged in such a position relatively to 
the convex or approximately semi-circular portions, a, a', of the 
armature, A, that one pole is adjacent to the part, a, and another 
adjacent to the part, a', of the said armature as shown in fig. 1. 
These polar extremities, n', s', are, however, at such a distance 
from the parts, a, a', of the armature, as to permit the same to 
move freely. 


1584. “Improvements in magneto or dynamo-electric ma- 
chines.” J. Ritey. Dated January 17. 6d. Relates first, to 
the construction and use of annular metal armatures with pro- 
jections on both sides and separated from each other, except 
through the said annular armature. Second, to the method of 
joining up coils of insulated copper wire, which are wound or put 
around these projections, as well as around sections of the 
annular metal armature, until there is filled up and utilised 
much angular space which is lost in other machines, and which 
often causes too great a body of metal. Also relates to the 
construction and use of commutators of metal and in the method 
of attaching the metallic wearing segments. 


2754. “Improved means for facilitating communication and 
electric lighting in railway trains.’ T. J. Mortin. Dated 
January 3. 6d. Relates to means for effecting an electrical com- 
munication throughout a railway train, as from guards to drivers, 
or from passengers to guards or drivers, or for effecting the 
lighting of railway trains by electric light by apparatus arranged 
in such manner that no extracoupling is required in making up 
the train. The inventor suspends a longitudinal bar along both 
sides of the carriage by means of clamps taking a bearing from 
the top of the centre of the springs; these bars are therefore 
virtually carried by the axles. The bars are connected by means 
of cross bars, and to these along the central line of the carriage 
is suspended an insulated conductor. At each end of the carriage 
is passed the insulated conductor through a tube carried by the 
cross bars along the central line of the carriage, and by means of 
coiled springs the ends of the insulated conductors are caused to 
project somewhat beyond the ends of the tubes. To each end of 
the conductor is secured a metallic head or button. Whena train 
is made up the metallic heads at the ends of the conductor on one 
carriage will by the springs be pressed against the metallic heads 
at the end of the conductor of the adjoining carriages, and so a 
continuous electric conductor will be obtained from one end of a 
train to another without the use of any additional couplings. 


2988. ‘ Improvements in means for indicating variations in 
electric currents or regulating electrical apparatus.” T. J. 
Hanprorp. (Communicated from abroad by T. A. Edison, of 
America.) Dated February 8. 6d. The object of this invention 
is to produce an efficient apparatus for indicating variations of 
electromotive force in an electric circuit, preferably for use in 
connection with systems of electrical distribution to show the 
changes in pressure in the various parts of the district. The 
apparatus is also capable of use in automatically regulating the 
electromotive force to correspond with such variations. The 
communicator of this invention has discovered that if a con- 
ducting substance is interposed anywhere in the vacuous space 
within the globe of an incandescing electric lamp and the said 
conducting substance is connected outside of the lamp with one 
terminal, preferably the positive one of the incandescing con- 
ductor, a portion of the current will, when the lamp is in 
operation, pass through the shunt circuit thus formed, which 
shunt includes a portion of the vacuous space within the lamp. 
This current he has found to be proportional to the degree of 
incandescence of the conductor or candle-power of the lamp. 
Now this invention consists in the utilisation of this discovery for 
indicating or regulating variations in electromotive force or for 
affecting electrical apparatus in any desired manner. By con- 
necting a device for indicating current changes in the shunt 
circuit, changes in the candle-power of the lamp and conse- 
quently in the electromotive force of the source of supply, are 
made apparent, or if, instead of an indicating device, the 
variations in electromotive force are made to affect circuit 
controlling apparatus, automatic regulators or other electrical 
apparatus may be controlled thereby. In applying this invention 
to a system of incandescing electric lighting, the inventor places 
a standard lamp having within its globe a piece of platinum, by 
preference a thin plate, though platinum wire may be used 
placed preferably between the limbs of its carbon conductor, such 
platinum piece being in connection with the circuit whose 
electrical condition is to be observed, connecting said terminals 
similarly to those of the other lamps of the system, and making 
an additional connection from the positive terminal preferably of 
the lamp circuit to one terminal of a galvanometer or other 
indicator, and from the platinum piece through a wire sealed in 
the glass to the other terminal of the galvanometer or indicator. 


9982. “ Improvements in transforming and distributing elec- 
tric currents and in apparatus therefor.” C. D. Apert. (Commu- 
nicated from abroad by C. Zipernowsky and M. Déri, both of 
Buda-Pest.) Dated July 9. 6d. Electric currents of considerable 
tension are produced in machines established in a suitable place 
by means of primary dynamo machines, and are conducted into 
particularly arranged electrical machines which are simulta- 
neously electro-motors and induction apparatus, that is to say, 
they are put in motion by the introduced primary current and 
produce themselves (in consequence of the rotation) secondary 
currents. The machine accomplishing these two functions simul- 
taneously is called a rotating secondary generator. This double 
machine is a combination of the electro-motor with the current- 
producing dynamo machine, and is composed according to the 
following alternative methods :—(1) An electro-motor and a cur- 
rent-producing dynamo machine are established on the same base- 
and their shafts are coupled to a common motion. (2) The ro- 
tating parts of the electro-motor and the dynamo machine are 
placed on a common shaft. (3) The electro-magnets of the 
electro-motors and the dynamo machines are combined in one 
system, so that only the armatures of the two machines remain 
separated. (4) The two machines are combined in one apparatus 
by giving them not only the same base, shaft, and electro-mag- 
nets, but also by placing the armatures of the two machines on 
the same part of construction, so that the primary and secondary 
wires are wound on the armature in a parallel direction side by 
side, or the one over the other, or in such a manner that the wires 
are arranged in groups side by side or the one over the other. 


10474. “ Improvements in, and relating to the ring magnet of 
dynamo-electric machines.”” T. J. Hanprorp. (Communicated 
from abroad by H. Mather, of America.) Dated July 23. 4d. 
Relates to the winding of the ring magnet of dynamo-electric 
machines; the objects of the invention being to wind the ring 
magnet more expeditiously than has heretofore been practised 
and in such a manner that the wire upon the spool or between the 
ring magnet and the spool will not kink or twist into knots in the 
process of winding. 








CORRESPONDENCE. 


Electrical Classes. 


I observe in a recent issue unjustifiable reflections 
on the School of Electrical Engineering by a correspon- 
dent who subscribes himself “ W.S.” and as they might, 
if unanswered, create an unfavourable impression 
against an institution which has materially assisted in 
the development of electrical science, I beg to add the 
following remarks to those which I was glad to see you 
made on the subject. 
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I was a student at the school during part of ’79, and 
can recollect the names of several who left about the 
same time as myself, and obtained remunerative em- 
ployment. There were other contemporaries who left 
afterwards, and also obtained appointments. 

I was in every way satisfied with the school, and, so 
far as observations have since enabled me to judge, I 
do not believe there is any other which gives such 
opportunities for the acquirement of a thorough 
grounding in practical and theoretical knowledge of 
electrical work. It will be understood that the greatest 
aid to success could only be supplied by the students 
themselves—application and determined perseverance, 

I am tempted to believe that if “W.S.” has since 
been successful in another line of life he has dis- 
covered one in which these are to an extent unneces- 


sary. 
M. 
Sept, 25th, 1884. 
[ With the insertion of this letter, which arrived last 
week too late to be placed amongst others bearing on 


the same subject, we think that enough correspondence 
has now passed.—EDs. ELEC. REV.] 





Intcrnational Convention for the Protection of Industrial 
Property. 


By an international convention entered into some 
time since by certain foreign states, to which conven- 
tion Great Britain has recently acceded, the rights, 
privileges, and relative position of British and foreign 
applicants for patents or registrations are greatly modi- 
fied. 

The states which have already given their adhesion 
to the convention are Belgium, Brazil, France, Great 
Britain, Guatemala, Italy, Netherlands, Portugal, Salva- 
dor, Servia, Spain, Switzerland, Ecuador, and Tunis. 
These states constitute a union for the protection of 
industrial property. 

Under the terms of the convention any person who 
has applied for protection for any invention, design, or 
trade mark in any one of the states of the union will 
be entitled to a patent for his invention, or to registra- 
tion of his design or trade mark (as the case may be) in 
any of the other states of the union (subject to com- 
pliance with the laws in force in such states) 77 priority 
to other applicants, the term of priority being six 
months for patents and three months for designs and 
trade marks, except in the case of countries beyond sea, 
for which a month longer is allowed. 

Any person, therefore, who has applied for a patent 
or for registration of a design or trade mark, say, in 
Great Britain, has six months within which to take his 
French patent (for example), and three months within 
which to register his design or trade mark in France, 
and provided he duly applies for a patent or registra- 
tion in France within those periods he will not be 
prejudiced by any acts accomplished in the interval, 
either, for instance, by another application, or by pub- 
lication of the invention, or the working of it by a 
third party, or by the sale of copies of the design, or by 
use of the trade mark; similarly in the case of other 
countries in the union. 

Patentees will be free to introduce into the country 
where the patent has been granted, objects manufac- 
tured in any of the states of the union, This removes 
the restriction, hitherto so burdensome to Englishmen 
taking patents in France, in that they where prohibited 
from importing into the country under pain of the 
forfeiture of their French patent. Patentees will, how- 
ever, remain bound to work their patents in conformity 
with the laws of the countries into which they intro- 
duce the patented objects. 

Every trade mark duly registered in the country of 
crigin will be admitted for registration, and protected 
in the form originally registered, in all the other 
countries of the union, that is to say, exception will 
not be taken to it on the ground that it does not satisfy, 
in regard to the signs composing it, the conditions of 
the legislation of that state. 


A trade name will be protected in all the countries 
of the union without the necessity of registration, 
whether it form part or not of a trade mark. 

Thos. J. Handford. 

42, Southampton Buildings, 

September 25th, 1884. 





The * Mechanic Receiver.” 


I have to thank §S. R. for the information he has 
supplied. 

W. C. B. is not correct in saying that Bell’s telephone 
was described in Engineering prior to the patent being 
applied for in this country. 

The date of the patent is December 9th, 1876, while 
the description in Hngineering was published on the 
22nd of the same month. 

Perhaps some one of your readers would be kind 
enough to inform me the date of the disclaimer of the 
“mechanic ” receiver from Bell’s patent, and where it 


can be obtained ? 
S. 





A New Form of Bichromate Battery. 


Believing the following will interest your readers, I 
forward you a description of a bichromate battery, 
which I have used for electric lighting experimentally 
one of our rooms. 

During the course of experiments with batteries for 
electric lighting I discovered the interesting fact that 
mercury in the ordinary bichromate solution has appa- 
rently higher E.M.F. than zinc amalgamated. The pure 
mercury and carbon having an E.M.F. of 1°99 volts, 
whilst amalgamated zine gave 1°95 volts. 

At the bottom of a jar I placed about 1 lb. pure 
mercury, and made connection with the mercury by a 
gutta percha insulated copper wire, taking care that 
nothing but the mercury came in contact with the 
solution. The carbon plate I placed horizontally above 
the mercury, about ? inch distant. I charged the cells 
with solution prepared by M. Trouve’s method. 

With five cells, with carbon plates 3 inches long and 
2 inches wide, I illuminated a small room successfully, 
using a 10 volt lamp. The advantages of this battery 
are : a low internal resistance, a single solution battery, 
and no local action of the positive element. The 
battery has, however, the same want of constancy 
through the formation of non-active or non-conducting 
chromic salts as in all bichromate batteries. The fore- 
going have been verified by Mr. Theophilus Varley, 
Electrical Engineer to the Pilsen-Joel Electric Light 
Company, who has given me permission to use his 
name. 

Maurice Pitman. 

6, Cambridge Gardens, 

Kilburn, N.W. 





Electric Energy Recorders. 


Referring to your issue of the 29th inst., which con- 
tains a description of “ Walker’s” electric energy 
recorder, I beg to call your attention to the fact that I 
made an instrument of this kind, precisely similar in 
almost every respect, in the winter of 1882, to be used 
as a current meter. I also, in the following summer, 
had an instrument of the same kind made, but with a 
fine wire coil, which I used upon an “are” circuit for 
showing the variation of potential during the time that 
the lamps were burning. I found, however, that unless 
the lever was made of extreme length I could not get a 
large enough scale. This, however, I got over by using 
multiple levers similar to what are used in the record- 
ing barometers. It was, in fact, from this latter instru- 
ment that I obtained my ideas for the making of an 
energy recorder. I have at the present moment got in 
my office an improved form of instrument, but built 
upon the same principles, which I intend to use on 
several of my installations here. Trusting you will 
excuse my troubling you to insert the above, 

Volta.” 
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SPECIAL ECONOMIC CORED RODS, 
A R B N COPPERED OR PLAIN SOLID RODS, 
CUT AND CONSOLIDATED BATTERY PLATES. 


WOODHOUSE & ‘RAWSON, 


WORKS: 





44, QUEEN TiGonaA 8? ELECTRIC LIGHT ENGINEERS AND MANUFACTURERS, = gyay watt WORKS, 
E.C. SUPPLIERS TO THE TRADE OF ALL ELECTRIC APPLIANCES. Hammersmith Ra., W. 


As the demand this season for good quality Arc Light Carbons is anticipated to show a considerable increase on former years, 
Woopnovuse & Rawson have made extensive arrangements to deliver large or small quantities on short notice. 

SPECIAL CORED CARBONS.—As is well known Cored Carbons are very superior to other forms, but the demand hitherto 
has been considerably damped by the high prices charged. THesr Rops, HOWEVER, ARE ECONOMICAL, NOT ONLY IN FIRST COST, BUT IN 
CONSUMPTION. 11 M/M., 4D. PER FOOT. 

SOLID CARBONS, PLAIN AND COPPERED.—These give a specially steady white light, burning so evenly that they do 
not affect the regulation of the most delicate Are Lamps. _They also have a low rate of consumption, 11 m/m. copper-coated burning 
under 13” per hour (positive and negative), with a 10 ampére current. 

CUT AND CONSOLIDATED BATTERS PLATES.—Standard sizes ke diate in stock. 


ENQUIRIES INVITED. SPECIAL TERMS TO THE TRADE. PRICE LIST ON APPLICATION. 


REID BROTHERS, 


12. WHARF ROAD, CITY ROAD, LONDON, NWN. 
TELEGRAPH ENGINEERS AND CONTRACTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires, both for 
TELEGRAPHS AND ELECTRIC LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


PATENT TELEPHONIC WIRES 
TQ PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


MANUFACTURERS OF SUBMARINE CABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESCRIPTION. 
Contracts entered into for the Supply, Construction, and Maintenance of Telegraph Lines. 


CALLENDER'S 
BITUMEN, TELEGRAPH AND WATERPROOF CO., 


LIMITED, 
101, LEADENHALL STREET, LONDON. Worxs—ERITH, KENT. 











MANUFACTURERS OF INSULATED WIRE FOR THE TRANSMISSION OF ELECTRICITY 
FOR ALL PURPOSES, 


TELEGRAPHS, TELEPHONES, ELECTRIC LIGHTING, TRANSMISSION OF POWER, &c., 


AT A PRICE GREATLY BELOW THAT OF GUTTA-PERCHA OR INDIA-RUBBER. 


ELECTRICAL POWER STORAGE COMPANY, 


LI nMiTnDD. 
Offices :—4, GREAT WINCHESTER STREET, EC. i Works :—MILLWALL, E. 


Telephone Nos.:—Office, 388; Works, 5,116; Registered Telegraphic Address, “Storage,” London. 
Sole Manufacturers oR, P. 8S.” ACCUMULATORS 


(Faure, Sellon, Swan, and Volckmar Patents). 


Andersen's Patent Ammeters, Voltmeters, Ohmmeters, and Electro-Magnetic Cut-Outs. 
eee and other Switches; Reckenzaun’s Patent Motors; Electric Lighting Apparatus; 
Lamps, Leads, &e., supplied. Manufacturers of Clark’s Standard Cells, and all 
deigiins of Electrical Testing and other Apparatus, 
Estimates given for Construction and Maintenance of Electric Light Installations. Existing Installations 
on Land, or in Ships, altered, repaired, increased, or maintained at fixed rates, 
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JOS HPEL BOURNE & SON, 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


For Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined with great toughness and strength. 


Brown Stoneware. 
Economy, Strength, and Durability combined. 


White Stoneware. 


Brown Porcelain. Porous Cells. 
Prize Medal, Paris Electrical Exhibition. 


Makers of Mr. Slater Lewis’ Patent Self-Binding Insulator. 
Works: DENBY POTTERY, NEAR DERBY. 
London Office: 6, ST. PANCRAS STATION, EUSTON ROAD, N.W. 





RONALD A. SCOTT’S 
HARDENED INDIA-RUBBER VARNISH. 


Anglo-American Brush Electric Light Co., Siemens Bros. & Co., Limite 


FOR DYNAMOS AND ELECTRICAL WORK. 


(See “ Notes” in ELECTRICAL REVIEW of January 2¢th, 1884.) 


This Varnish is a first-class Insulator. When dry it is not softened by moisture, 
steam, nor oil. It is quick drying, and requires a very high temperature to melt it 
when ry. It does not become brittle like Shellac Varnish, 


All kinds of Bells, Pushes, Batteries, Boxwood Reels, Wires, Swiwhee, Indicators, 
Push Springs, Thief Detectors Terminals, Gongs, Bell Loxes, &c. Lists free. 


MANUFACTURING ELECTRICIAN. 


WHOLESALE AND EXPORT. LIBERAL DISCOUNT T9 SHIPPERS AND THE TRADE. 


Contractor to Her Majesty's Government, 


Sole Address—R. A. Scorr, 87, Basuta Road, Fulham, London, 8.W. 


BEST PORCELAIN INSULATORS, 


MANUFACTURED BY 


MM. S. KUSNEZOW, RIGA. 





DEPOT IN ENGLAND: 
G. BINSWANGER & CO., 
29, ALDERMANBURY, LONDON, E.C. 


Highest Insulation, 
Strong, 


AT PRICES AS LOW AS INSULATCRS OF 
EARTHENWARE. 
ANY FORM MADE TO ORDER. 








This Turbine is already 
~| largely in use for Electric 
* 


sults. It is economical in 
S] the use of water under vary- 
ing loads, simple in con- 
struction, made of the best 
materials. Its durability. 
steadiness, and eMfciency 
doubt by reference to the 
testimonials in the Deserip- 
tive Pamphlet, whieh will 
be sent post free on applica- 
tion to 


Gilbert Gilkes & Co., 


LATE WILLIAMSON BROS., 


KENDAL. 





TURBINE 


a ee 


Lighting, with the best re- - 


‘j}may be proved beyond all | 


EstTaBLISHED 1851. 


BirsR®EBECE BAN K, 


Southampton Buildings, Chancery Lane. 
Current Accounts opened according to the usual practice of other Bankers, and 


| llowed on the minimum monthly balances, when not drawn below £50, 
(Approved of and used by the Admiralty, Edison and Swan United Electric Ys al Co., | Interest allowed on the Ys Ces, 0 ow £ 


No commission charged for keeping Accounts. 
The Bank also receives money on Deposit at Three per cent. Interest, repayable on 


demand. 

The Bank undertakes for its Customers, free of charge, “the cus vf of Deeds, 
Writings, and other Securities and Valuables, the collection of Bills 0 Exchange, 
Dividends, and Coupons ; and the purchase and sale of Stocks and Shares, 

Letters of Credit and Cireular Notes issued. 

A Pamphlet with full particulars, on «pplication. 

Sist March, 1880. FRANCIS | RAVENSCROFT, Manager. 


The Birkbeck Building, Society's A “Annual Receipts exceed. 
| OW TO PURCHASE A HOUSE FOR TWO 


GUINEAS PER MONTH, with immediate Possession and No Rent to 
pay. Apply at the Office of the BIRKBECK BUILDING SOCIETY. 


T OW TO PURCHASE A PLOT OF LAND FOR 


FIVE SHILLINGS PER MONTH, with immediate Possession, either for 
Building or Gardening purposes. Apply at the Office of the BIRKBECK FREE- 


HOLD LAND SOCIETY. A Pamphlet with full particulars on SC 
FRANCIS RAVENSCROFT, Manager. 


Southampton Buildings, Chancery Lane. 


CABINET WORK 


FOR =LECTRICIANS & MANUFACTURERS. 


EK. c& XE... z = DAXI.§E:. 

9, KIRBY STREET, HATTON GARDEN, E.C. 
Powerful Machinery and large staff of men always at this special work. 
HIGHEST WORKMANSHIP. 

RAPID AND PUNCTUAL EXECUTION OF ORDERS. 
LOW QUOTATIONS. WHOLESALE OoOnxLyY 








IMPROVED 


BRAIDING MACHINES, 


For Covering Electric Light, 
Telephone and Telegraph 
Wire. 

Crinoline Wire, Whip, Picture Cord, 
Soutach, and other <snttte Braiders. 





SOLE LICENSEES— 
ba! SELIG, SONNENTHAL & Co.. 
85, QUEEN VICTORIA STREET 


AND 
LAMBETH Hitt, 


LONDON, E.C. 











MATHER & PLATT. 
SALFORD IRON WORKS, MANCHESTER, 


(London Representatives, Messrs. LEWIS OLRICK & Co. 


27, Leadenhall Street, E.C.) 


—PA TE WwW F&F 


FRICTION CLUTCH. 


These Clutches are SIMPLE, DURABLE, COMPACT, 





and CHEAP, are easily thrown in and out of gear, and 
start without shock when running full speed. 


A Friction Clutch 3 ft. diameter equals a (om Clutch 6 ft. diameter. 


LIBERAL TERMS TO THE TRADE, 


PRICES ON APPLICATION. 


‘AGTITOd GNV HOLOATIO 




















